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FOR THE CARGO T0 
LOADED TOMORR( 


[n order to establish a world-wide bal 
of economic security and stabiliza 
America must help prepare the way 
foreign governments to open their d 
to a universal interchange of prod 
and ideas. 

Today is the time for us to look bey 
the horizon and lay solid plans for bi 
ing ports, piers, docks, jetties, harbor 
provements and other post-war deve 
ments. These are the constructions w! 
will need firm foundations for sponsof 
new industries...new communitie 
new friendships in the world of tomor 


The ability of the Raymond orgar 
assumes is a recognized fact the w 
over. For 47 years owners, architects 
engineers who want difficult work d 
exactly right have formed the hab 
seeking Raymond again and again. W 
wire, cable or phone for a 
Raymond engineer to discuss your | 
ject with you. 


RAY MON 


CONCRETE PILE COMP 


Branch Offices in Principa 


140 CEDAR STREET - NEW YORK 6, 


SCOPE OF RAYMOND’S ACTIVITIES © 


type of pile foundation — concrete, comp 





and wood. Also caissons, construction 
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-»-FOR USING ALUMINUM 
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It’s a mistake to judge paints on just one or two 
points, such as cost or appearance. Paints 
should be compared on all their qualities. 

In comparing aluminum paint with any 
other there are at least seven advantages to 
weigh. To skip over even one is a mistake 
because, in varying degrees, each is im- 
portant to you on most jobs. And because 
aluminum paint excels in so many 


[ALCOA 


points of comparison, you will find 
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SCOPE OF RAYMOND’S ACTIVITIES *"° 

type of pile foundation — concrete, composi! 
and wood. Also caissons, construction invo 

ship building facilities, harbor and riv 

borings for soil investigation. 
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ATTRACTIVE 
APPEARANCE 
Enhances 
beauty of 
Structures 














it hard to equal when you sum up all its 
values 

You have been denied this fine paint for 
several years but now you get it again for use 
where you have used it before on bridges, high- 
way guardrails and steel transmission towers. 
For latest information on other regulations 
covering aluminum paint, consult your paint 


supplier or WPB office. ALUMINUM COMPANY OF 


America, 1918 Gulf Bldg., Pittsburgh 19. Pa. 








ALUMINUM PAINT 


ALCOA ALBRON PIGMENTS ARE MADE UNDER PATENTS OF METALS DISINTEGRATING CO., INC. 
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LTHOUGH located essentially on the open sea- 
£1 coast, the West Coast graving dock here described 
was constructed in the dry by means of controlled 
pumping. Thus the expense and difficulty of under- 
water work were avoided. Success for the method was 
lependent upon the peculiar geology of the chosen site. 





ESIGNED to handle the largest battleships 
afloat, the graving dock under discussion has 
sills at the entrance 45 ft below mean lower low 
The base of the foundation is approximately 

it. The fleet operating base, of which this graving 
lock is one of the units, was largely made by dredging 
xe offshore channel and harbor area and using the 
terials to reclaim an open beach, so that, although it 
low appears to be entirely inshore, two-thirds of the 
ing dock extends beyond the original shoreline. 

In reality, the graving dock (Fig. 1) was largely con- 

tructed in the open ocean, the depth of water at the 

uter end bemg originally 18 to 20 ft below mean lower 

‘water. The average daily tide is approximately 5 

with a maximum tidal range of 10'/, ft. For some 

ids, the direct impact of the ocean waves is dam- 
| by a breakwater offshore, but in one direction the 
tach is practically unbroken. 

_The dock was designed by the U.S. Navy’s Bureau of 
ads and Docks, for construction by underwater 

[t was not until the foundation investigation 

nd laboratory analyses had been completed that any 

‘ought was given to constructing the dock in the dry. 
‘udies of the grain size, arrangement of soil particles, 
{uence of strata, and preliminary estimates, definitely 

adicated that this could be done, and if done, would 

Save both time and money. 

's this was somewhat of a departure from the normal 
‘ype of construction for a structure of this size, it was felt 
“at the laboratory studies should be supplemented by a 
“rge-scale field test, in order to demonstrate the feasibil- 
'y of this method of construction and obtain permeabil- 
"y coefhicients and other data for design purposes. The 
‘est was successfully carried out under the direct super- 
"sion of the Bureau of Yards and Docks engineers. 

The dock was excavated with a hydraulic suction 

dredge, and a rock sea wall was placed about the ocean 

tnd of the site to protect it from the waves. Imme- 
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Novel Construction Plan for Graving Dock © 
Suggested by Soil Studies 


The papers of this symposium, which were presented 
before the Soil Mechanics and Foundations Division, 
at the Society's Los Angeles Convention, discuss the 
unusual construction procedure used, the extensive soil 
testing required, and the expedients necessary to 
protect adjacent properties. 


Construction Procedure 


By Donato R. WarRREN, M. Am. Soc. C.E. 
Consu.ttinc ENcrneer, Los ANGELES, Catir. 


diately behind this sea wall a sand fill was constructed. 
Steel sheet-piles were driven through the sand fill and 
into the watertight silty loam below to form a wall 
impervious to the ocean water. 

Laboratory permeability tests and field pumping tests 
indicated that to prevent the ground water from rising 
into the dock area, 36,000 gal of water per minute must 
be handled. In order to provide against uncertainties, 
a factor of safety of 2 was used in selecting the pumping 
capacity of the plant. Thirty-six 2,000-gal deep-well 
pumps wereinstalled. These penetrated the gravel strata 
below the first layer of silty loam underlying the dock 
area, and some were driven well below the second layer 
of dense silty loam some 100 ft below mean lower low 
water. To prevent construction difficulties caused by 
the inflow of water through the slopes and percolation 
through the bottom, the water was lowered gradually, 
and after five weeks the graving dock was unwatered. 
The flow of water into the dock during this period 
diminished from 36,000 gal per min to 28,000 gals. 


WELL-POINTS ALSO USED 


In addition to 36 deep-well pumps, three rows of well- 
points circled the construction slopes to prevent surface 
seepage into the dock area. A total of 1,600 well- 
points, on approximately 4-ft centers, with 24-ft risers, 
were used for these protective measures. To encourage 
the flow of water to the well-points, each of the inlets 
was impacted in pea gravel. Continuous pumping kept 
the water table well below the excavation slope. The 
maximum yield from these well-points was 2,000 gal 
per min. When pumping started, the salinity of the 
water from the deep-well pumps was approximately 
one-third that of sea water. This percentage gradually 
diminished, but at all times the water from the sub- 
strata was definitely saline. 

When the exeavation had been dewatered and trimmed 
to the finish lines, a blanket of gravel approximately 
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taining about 2,300 cu yd of concn 


When completed the dock cont, a 
200,000 cu yd of concrete, all places | i 
buckets from overhead traveling calj v\ 
ways. Cableways were originally ch ry 
because they were particularly adap NY 


to tremie pours, but they proved , 
satisfactory for the method finally use 


STRAINS DEVELOPED DURING 
CONSTRUCTION 


The construction methods did nos 4 
velop strains in the dock in the 
manner that the designer calculated, | 
the heavy walls placed on the outer ¢ 
of the base strips caused greater mom 
in the center of the slab than the o 
pleted design called for. The dock » 
designed to act as a rigid frame, ani 
was contemplated that the back {ij 
the extesior walls would provide the » 
quired fixity. During construction » 
before backfilling, a crack lengthwis. 
the dock opened to a width of about 
in.; however, this was not serious. | 
crack was grouted, and when the bac 
fills were placed and the loads distribut 












ep 
in accordance with the original desig fine 
was satisfactory. ie t 
The deep-well submersible pumps a ned, 
motors used in the construction proc er 
were later employed for the dock puny Vhere 
ing plant instead of the few large pum 

contemplated in the original plan. Th ) 
. pumps, in addition to being a cheaper in i 
stallation, had the advantage of provid g i 
View oF Dock Sire DuRING CONSTRUCTION ing a more uniform withdrawal of wat 
limber Construction Trestle Surrounds Excavation from the entire dock and of reducing cr gw 
currents. They were also most depend Soil s 

\'/, ft thick was placed over the entire base. On this able from the point of view of maintenance, for in case; r 
material the base of the dock was poured in alternate an emergency, individual pumps could be overhaul! g 
transverse blocks, 18 ft wide and 186 ft long, each con- without impairing the utility of the dock. 
Wa 
opal. ry un 
Soil Test Procedures = 
By Freperick J. CONVERSE, M. Am. Soc. C.E. ste 
ConsuttiInGc Enorineer, Los ANGEtEs, CAttr. I 
© Wa 
ROBLEMS of soil mechanics involved in the to a depth of 150 ft below the surface. Samples of t aS line 
construction of a graving dock fall into two cate- soil were taken from the borings at frequent interva 1g 
gories—those pertaining to the design of the and tested in the laboratory. A careful geological 2 
structure and those peculiar to construction. Design vestigation of the entire area surrounding the site ¥ iri 
atte 


requirements involve the determination of the bearing 
capacity of the soil beneath the slab and abutments, the 
establishment of a soil constant or ratio of load to 
deformation of the soil, the bearing capacity and resis- 
tance to uplift of piles, and the lateral earth pressure 
against the sides of the dock. Construction problems 
require information regarding the character of the soil 
to be excavated, safe dredge slopes, construction of a 
cofferdam, and determination of the most feasible 
method of construction, such as unwatering the site in 
order to construct the graving dock in the dry, tremie 
pouring, or the sinking of a caisson 

The first step was to acquire a detailed knowledge of 
the soil composing the site, not only as to character and 
classification, but also as to structural properties. 
These data were obtained by means of 20 borings sunk 













also made, and proved of exceptional value in interpret 
ing the boring data and in deciding certain features 
construction. 


wittie 





ut 
SAMPLING PROCEDURE te 
Some of the details of the procedure used to dl lon 
soil samples will be of interest. About half oi th act 
borings made were located on dry land and the remaine na 
extended through the surf area into gradually deepen! 2 pre 
water to a maximum depth of about 20 ft below mee ateria 
lower low water. All holes were sunk by Gow rigs, °° d be 
over water from platforms supported by a cluster 0! '0 ice 
piles. A 6-in. casing was first sunk by jetting al led « 
driving. First a length of casing was set in place # uplet 
driven into the soil with a heavy hammer. A ° 7 oily 
rope 


jetting pipe with hose connections at the top ws 









“i of the site to protect it from the waves. Imme- 
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Fic. 1. Section THROUGH THE Dock 
vered into the casing and water circulated down the 
sipe and up to the top between the jet pipe and the 
The jet operated just below the bottom of the casing 
nd the circulating water carried the loosened soil to the 
piace. This procedure worked smoothly and rapidly 
>a depth of 50 or 60 ft. At this depth, a stratum of 
ry fine sand was encountered which flowed into the 
sng to a depth of several feet when jetting was 
opped, and made sampling impossible. This difficulty 
as overcome by circulating mud instead of water. 













































Imps an 
N proo 


ck pump Where gravel was encountered a chopping bit was 
ge pummi/stened to the end of the jet pipe, and the gravel was 
1. The@Mther broken up and brought to the surface with the 


lea per i culating mud, or driven away from the bottom of the 
i provid g nto the sides of the hole. When this casing 
of wat ved a depth where driving was difficult, a smaller 


‘ng Cros 
; depen 
In Case ¢ 
rerhaul 


g was placed inside it and sunk to the required depth. 
Soil samples were taken at each change in the char- 
ter of the material, and at frequent intervals regardless 
ichanges. Changes in character of the material were 
aily detected in the upper 50 ft by watching the 
water. When the depth became too great for this 
rocedure, or when greater accuracy was necessary, 
mtmuous cores were taken. Samples for laboratory 
se were 2.41] in. in diameter, and were obtained by one 
i two methods, depending on the character of the soil. 
n material of relatively low density, such as the upper 
) it of silt, clay, and sand, a spoon of the split-barrel 
ype was used. The split barrel was 12 in. long and 


} 

aul 
BST 
\ 


asn 


es of th as lined with thin brass rings, each 1 in. long. The 

ntery ting tip was attached to one end of the split barrel 
gical i nd a |2-in. waste barrel to the other end. 

site W A driving head, containing two ball valves in series, 

iterpret as attached to the upper end of the waste barrel. The 

tures ( tung point was 2.4 in. in diameter on the inside, 

Jl in. less than the inside diameter of the liner rings. 

rhe cutting point tapered outward from a fairly sharp 

ge to a diameter of 3.5 in: in a length of 1°/, in. 

a The long taper reduced distortion of the sample due to 

Ca 


mpaction in driving, but the high ratio of the cross- 
pectional area of the tube to the area of the sample of 
P< prevented the successful use of the spoon in dense 
material. In fine sand and soft mud, a core catcher was 
ised between the cutting tip and the split barrel. This 
vice consisted of eight triangular brass leaves which 
olded down as the spoon was pulled, and gave nearly 
Fomplete closure of the opening. The spoon was driven 
Py oil-well drill jars and a heavy follower, operated by 
‘Tope around the cat-head of the drilling motor. The 
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Site SHOWING CONSTRUCTION PROCEDURE 


usual sample length was from 18 to 24 in., the central 
portion in the split barrel being preserved for laboratory 
tests. 

Sampling in dense sand and tough clay was done 
with a Shelby steel tube with the same inside diameter 
as that of the split-tube spoon. The tube was ap- 
proximately 30 in. long and was fitted with a driving head 
similar to that of the split sampler. The low ratio of 
the cross-sectional area of the tube to the area of the 
sample of 0.10, made this spoon easy to drive in all 
materials except gravel, which damaged the cutting edge 
of the tube. Only the center portion of the sample was 
used for test, experience indicating that the upper 
portion was frequently disturbed by the jetting and 
cleaning, and the lower portion by compacting near the 
cutting edge. 

When using the split-tube spoon, the split tube was 
opened as soon as a sample was brought to the surface 
and two 6-in. sections, still confined in the brass liner 
rings, were transferred to close-fitting metal containers 
and sealed. In the case of the Shelby tube spoons, the 
containers were lined with the brass rings and the sample 
forced out of the tube directly into the containers. 

In locations where exact depths to changes in strata 
were desired, a tube 1'/, in. in diameter was driven past 
the point where the laboratory sample was taken. The 
disturbed samples thus obtained were used as an aid in 
keeping an accurate field log and were not sent to the 
laboratory. 


LABORATORY TESTS 


Shear tests were made on practically every sample. 
The shearing resistance was usually determined at a nor- 
mal load equal to tie calculated buoyant weight of the 
soil above the point of sampling. Consolidation tests 
were made on representative samples. Owing to the 
character of the soil below the graving dock slab and 
foundations, large numbers of consolidation tests were 
not required. 

Equipment for making both shear and consolidation 
tests was designed to receive the sample still confined 
within the brass liner rings in which it was taken in the 
field. This method has the advantage of preventing 
lateral expansion of samples taken from great depths and 
of minimizing the possibility of disturbances due to han- 
dling. All samples were broken in two after testing and 
examined for evidences of side drag, or distortion due to 
the tendency of some soils to cling to the tube and bulge 
in the center. Remarkably little disturbance of this 
nature was found. Whenever examination indicated 
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The high bearing cap. 
of the sand and yravel be 
the foundation ley el mac, ; 
unnecessary as far ag pas 
concerned. Piles would by 
trig reduce the leformatiy 
of the slab to less than hai, 
deformations without »j 
In uplift, the wood piles sh, 
a resistance approxin 
equal to the buoyant we 
a column of soil 3 ft square 
a depth equal to the leno 
the pile. This was not «» 
factory and indicated 
some other type of pj 
anchor should be used. 1 
designing engineers chox 
use mass concrete 
A study of the geolog 
sections constructed from ; 
boring logs (Fig. 2) shoy 
non-uniform strata of fir 
caceous sand, silty-loam 
loam and clay, extending 
to an average elevaticr; 
— 60 ft, but varying fron 
that serious disturbance had taken place, samples were to —75 ft. This material was low in density and aj 
cut down to a smaller size and check tests were run. in general, in permeability. Clean sand and gray 
Complete mechanical analyses, tests for specific gravity underlie this stratum and extend to El. —112. B 
and the atterberg limit, were run on all samples from the sand lies a moderately dense and impermeable blank 
several test holes. The classification of other samples of silty-loam and clay from 10 to 20 ft thick, follow 
was determined by visual comparison. by coarse sand and gravel to the depth investigat 
Near-by oil-well logs indicate that this permeabk 
FED SOS ayes terial extends down to about El. — 200 and is follow: 
In order to supplement the laboratory determinations a very thick stratum of dense clay. From the gene 
of the bearing values and elastic properties of the soil, geology of the region, it is known that both the up 
a field load test was conducted. To accomplish this, a and lower sand and gravel strata carry a flow | 
steel casing 3 ft in diameter was first sunk by jetting water from the land to the ocean. 
and jacking to a depth of 62.5 ft. This placed the For purposes of discussion, the upper, relative) 
bottom of the casing in fine sand, and it was feared that permeable stratum, from the surface to —60 (+ or - 
some disturbance would occur in spite of all the care’ will be designated as “A,”’ the upper sand and gra 
that could be exercised in bailing and cleaning. For layer as “B,” the silty loam blanket at El. 
this reason a circular test plate 3.83 sq ft in area, was “C,”’ and the lower sand and gravel stratum as 
welded to the end of a 10-in. pipe and worked through Since the bottom of the graving dock penetrate 
the sand to a depth of 6 in. below the point where it stratum “B,”’ any attempt at unwatering would 11 
first landed taking care of the entire flow of water in this strat 
Load was then applied by means of a hydraulic jack, beth from the land and the ocean. Since stratu 
the reaction being furnished by a double I-beam welded acted as an impermeable blanket between “B 
to the outer casing. The test loads were measured ona “D,” a differential pressure of about 75 ft of water woul 
special gage located between the jack and the reaction exist between ““B”’ and ‘‘D’’ when pressure in “B 
beams. Settlements of the plate were obtained by lowered the required amount. It was feared th 
attaching a wire directly to the plate and bringing it to might be enough to cause a blowout through the bla 
the surface, where its movements were measured by a and it was therefore deemed advisable to pum 
dial gage reading to 0.001 in. Check readings were ‘D’’ as well as from “B.”’ 
made on the top of the pipe by stretching a wire between In order to obtain information relative to the teas 
two posts. Further checks were also made at intervals of dewatering the site, an experimental pit was su! 
of eight hours by direct level observations. Loads were The top of the pit was roughly 60 ft squar ! 
applied in increments of 0.66 tons per sq ft, each load points were put down as excavation progresse' 
being left in place until the rate of settlement was less cavation of the pit was carried to El. —49, but 
than 0.001 in. per hour. In order to determine the depth a considerable flow of sand occurred belo 
elastic action of the soil, rebounds were taken at several sheathing, and it was not considered worth wi 
loads carry the excavation deeper. 
In order to calculate the stresses in the bottom slab Four deep-well pumps were installed at the corners 
of the graving dock, considering the slab as an elastic the pit, extending into zone “B.” First, 14-0. ‘ 
beam in an elastic foundation, the designer required the were put down to the required depth and seale 
elastic constant of the foundation. This can be deter- The casings were perforated at the lower ends fot 
mined either from the field load test or from the labora- tances varying from 9 to 35 ft, the elevations | 
tory consolidation tests. Both methods give practically lower ends of the casings varying from —/» ‘0 
the same results. The deep-well turbine pumps, installed within the 
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AFTER WATER Levet Was LOWERED BY PUMPING STABLE MATERIAL WAS ENCOUNTERED 
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NZ Canad developed a total discharge from all installations 
Tavel be yo) gal per min. Six observation wells were sunk 
‘l made y sn east-west line through the pit. 

"a8 load \oproximately six weeks after the first deep-well pump 
Would, ho ted working, and two weeks after the fourth well was 
eformatig + in operation, the drawdown line, as determined from 
han half # - observation wells, was considered stable. The slope 
hout pM: «js line at any point was taken as the hydraulic gradi- 
piles sho . ot that point, and from this value and the known 
PTOXimaMlR charge of 3,000 gal per min, the coefficient of per- 
it Weight #E..bility, &, was calculated. Since observation of the 
Square 3 » from the well-points indicated that very little water 


s being drawn from zone “A,” the thickness of zone 

g was used in determining the area through which 

ter was flowing. The value of & determined by this 

ons was 3.03. The maximum hydraulic gradient of 
rawdown curve was 0.30. 

rder to determine the total pumping capacity re- 

| to dewater the dock site, the total thickness of 


reu &t 


Sa ones ‘B"’ and “D” was used and taken as 130 ft, 


1€ length 
3 NOt sat 
rated 
of pile 
used. 

; Chose 


he 


‘ 


geolo tl 
d ~ xj the perimeter of the site was taken as 2,600 ft. The 
) shows | pump capacity required was calculated to be 
of fine gE. 00 gal per min. Pumping this quantity of water 
loam, cla 4s considered entirely feasible, and plans were made for 
ding di watering the site. 


In the dewatering operations, 36 deep-well pumps 


‘Vation ¢ I! 

from - sted at 2,000 gal per min each were installed, arranged 
y and alg as to entirely surround the dock site outside of the 
nd gragiimnished structure. The pumps were operated from a 
2. Bek atiorm carried on long piles. The wells were con- 
le blankdi/|tructed by first sinking a 30-in. conductor to El. —55. 
» followg ithin the conductor an 18-in. casing was sunk well 
vestigated zone ““D” at various maximum depths down to 
eable m | -140. These casings were perforated throughout 
illowed post of their contact with the sand and gravel strata. 
he gene he space between the 30-in. conductor and the 18-in. 
the uppe sng was packed with approximately 15 tons of pea 


Vv Of fre Ta el 

Forty days after work was begun on the deep-well 
tively it ps, and 25 days after all 36 pumps were in operation, 
i, oO 
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Fic. 2. Borinc Loc or Dock Sitr, TypicaL SecTion 


the dock was completely dewatered to El. —62. The 
average pumping rate during this period was approxi- 
mately 36,000 gal per min. A continuous pumping rate 
of 20,000 to 25,000 gal per min was required to maintain 
the drawdown. As the water in the dredged pool was 
lowered, some seepage came through the sides. This 
was handled by well-points, put down in three rows, 
from which a maximum of about 2,000 gal per min was 
pumped. 

Pumping was continued for about eight months, until 
the structure was completed. The rate of pumping was 
then gradually cut and the water level allowed to return 
to normal. As a construction measure the procedure 
was a distinct success, resulting in a very substantial 
saving in both time and money as compared to other 
methods of construction. 
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Stratul 

tum “C 

“B” an OCATION of the graving dock in a highly de- 
ter wou veloped area made necessary extensive studies 


“B’ w to determine the proper unwatering method. 
that t pparently, the hazards to surrounding property which 


e blankei/he pumping procedure entailed were not at first fully 
mp fr ccognized. Later, however, the expense of precaution- 
Y measures was balanced against the estimated cost 

easibilit i damages 
aS lhere are numerous oil wells in this locality and when, 
, We ‘a result of the pumping, many of the concrete slabs 
ed. Egg™P’rounding the tops of these wells broke loose from the 
h casings and moved downward as much as 3 or 4 in., 


‘ars naturally arose lest increasing settlement should 
while t use difficulty of operation and possibly affect safety. 
‘ greater cause of concern than the oil wells was the 


wrners ‘seice Of a major-sized industrial plant, vital to the 
casing “munity, consisting of three large reinforced-con- 
aled offic buildings containing operating machinery. The 
for cisg™m<crest building is some 1,500 ft from the shoreward end 
s of t ‘the dry dock. This building, though constructed with 
— 95 IGS Seavy concrete mat on piling, has attached to it vari- 
the casg™i’’S cuxihary structures which are not founded on piles. 





Protection of Adjacent Properties 


By Cuarwes T. LEeps, M. Ao. Soc. C.E. 
Consuttinc ENcineer, Los ANGELES, CaALtir. 


Therefore there was danger of uneven settlement, causing 
misalinement of the machinery or breaking of the tunnel 
and pipe-line connections between the main building and 
the auxiliary structures. Accordingly, when it was 
found, shortly after pumping started, that water levels 
in two wells close to the plant had dropped from +4 to 
—27 and —31 ft, respectively, and that the corner of the 
building nearest the dry dock had settled '/, in., this 
settlement doubling in the next two weeks, it was not 
surprising that officials became concerned. 


SUBSIDENCE RECORDS KEPT 


Careful level circuits were therefore run periodically 
to determine the change in elevation of critical points, 
care being taken to include certain reference points, 
the stability of which was clearly evident. Time-sub- 
sidence graphs of these points were then drawn and kept 
constantly up to date. While the subsidence appeared 
to be definitely related to the rate of pumping, the rate 
of subsidence was far from uniform throughout the 
area. The variation seemed to bear a definite relation 
to the geological structure beneath, as would be ex- 






































328 Civit ENGINEERING for August 1944 Vou. 4, N 


SETTLEMENT Due Tro LOWERING OF WATER TABLE WAS APPARENT 
IN ADJACENT Ot1 FIELD 


pected. As far as could be learned from the data and old 
maps available, it appeared to bear a direct relation to 
the ancient river channels which had been cut and re- 
filled repeatedly in decades or centuries past. 

The geological formation shoreward of the dry dock, 
in the area where the oil wells and industrial plant were 
located and where the settlement took place, is generally 
similar to that shown in Fig. 2. Actually it varies con- 
siderably owing to historic wanderings of the old river 
channels. 

In the vicinity of the plant are five wells, three of 
which are only 35 ft deep, while the other two are 155 
ft and 359 ft deep. The water levels in the first three 
were not affected by the dry-dock pumping, but the 
levels in the other two were, as has been stated. Also, 
in these deep wells, the water levels fluctuated directly 
with the tidal fluctuations in the ocean, although the 
changes of level in the wells were only a fraction of the 
tidal range, and there was no appreciable time lag be- 
hind the corresponding tidal fluctuations. Apparently, 
therefore, the well-level fluctuations were due to direct 
transmission of pressure from the tide. 

Because of the concern felt as a result of this ground 
settlement, a consulting board was appointed. It was 
the opinion of this board that the settlements were clearly 
caused by the relief of artesian pressure in the water- 
bearing strata (““B’’ and “D,” Fig. 2) and consequent 



















































reduction in the buoyancy of the soil, resulting jy , 
elastic compression and probably some actua! consol : 
tion of the compressible strata. Confronted wit) , 
prospect of continued heavy pumping from the dry... 
site in order to lower the water level in it to —3 
maintain it there until the concrete base of the doc, | 
been poured, and a succeeding pumping period of , 
months at a lesser rate, the board deemed it prudent 
take remedial measures. r 

With the cooperation of the Naval Public Works yg 
cer, a program of repressuring was decided on, accopip 
to which water would be pumped back into the tras 
that were being depleted by the dry-dock pumpin 
Another suggestion was to obstruct the permeable stray 
between the dry dock and the plant by injecting my 
cement grout, or chemicals, and then to repressure jy 
hind the barrier thus formed. This latter method » 
discarded as not feasible because of the thicknes , 
water-bearing stratum “‘D’’. 

As a first and test stage of the program, two 
cased and gravel-packed wells were drilled to a depth 
154 ft, and four additional 4-in. cased observation hole 
were drilled to a depth of 150 ft. After thorough d 
velopment by alternate pumping and refilling, each we 
yielded approximately 1,200 gal per min as a produciy 
well and took approximately 600 gal per min when us 
for repressuring. An exact determination of the ef 
of repressuring was not possible, because of the imp 
sibility of telling what the water levels in the various o 
servation wells would have been without repressuring 
However, by comparing the water levels in the vari 
observation wells, as affected by the dry-dock pumping 
both before and after repressuring, it was conclude 
that this method afforded a practicable means of reste 
ing the water pressure near the plant. 
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SETTLEMENT PREDICTIONS LOWERED 


The time-settlement curves now showed a distin 
flattening and the settlement of the buildings had alma 
ceased. Meanwhile additional exploratory boring 
showed that there was considerably less compressi 


material underneath the plant buildings than elsewhe pues 
in the vicinity, so that settlement predictions could gm !%¢ ° 
decreased from those previously anticipated. Als he Al 


better progress than expected had been made on the 


dock, so that the rate of pumping there had passed T pi 
peak, and a material decrease in the pumping rate was CAE 
prospect. le ist 
The estimated cost of an adequate repressuring pm Maj. 
gram was found to be greater than the cost of repainm + mst 
liam 


such damage as might result from probable settleme 
during the ensuing year. Accordingly, it was decide mma 
to suspend the repressuring program but to leave ape “cit 
existing facilities in place until the dock pumping shou poate 
be reduced sufficiently to cause a substantial rise in tgp” 
ground-water level. As was expected, a major part olturn: 
the subsidence has now been restored without aggyp’’e ‘ 
serious damage. This method of construction, wi uth be 
well planned and based on a thorough soil mechani rtical 
study, can effect major economies in cost and tume¢ spat, 
construction. However, in all cases careful considersugggy’“"*' 
should be given to the probable effects on surroundi 


site i 


foundations. oe dia 

Design and testing were under the supervision 0! m 
U.S. Navy, Bureau of Yards and Docks, with Mess t 
Warren and Converse as consultants on foundations # sa d 
soil investigations. The consulting board on st ny | 
ment damage to adjacent property consisted of Get Ws 
L. Freeman, R. V. Labarre, and Charles T. Leeds, pn. 
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NEMY demolition of bridges 
early days of the 
Italian campaign was a tri- 
oh of eficiency. Narrow passes 
wh the Apennine foothills of 
npania provided German engi- 
ors with excellent opportunities to 
y the progress of the Fifth Army 
march northward. Supply 
tes were dificult to establish, but 
dificult to maintain. 
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Italian Bridge Reconstructed by Corps 


Engineers 


(YY every fighting front engineers are 
working the miracles of construc- 
tion that make the rapid advance of our 
forces possible. This story of the con- 
struction of the Capua Bridge across the 
Volturno River refers to just one of 
thousands of bridges replaced. The site 
of this accomplishment is well known as 
the scene of the bloodiest engagement of 
the Italian campaign. In his account 
Colonel Kraft depicts the skill and dar- 


of 


By A. C. Krart, Lisvrenant Coronet, Corps or Encineers, U.S. Army 


with rods manipulated from one small 
boat and a hastily constructed raft. 
The rate of flow at that point was 
approximately 3 ft per sec, and many 
treacherous eddies added to the diffi- 
culties of the mission. 

On the afternoon of the first day 
a preliminary survey was finished. 
Collected data revealed a stream 
360 ft in width, with an average 
depth of 10 ft and a river bed of 
silt ranging from 6 to 20 ft on bed 
rock sloping from north to south. 


Since the existing approaches were to be used, the struc 





two 2s . ‘ 
1 depth ymedly constructed bypasses bull- ing of the engineers. 
tion h ved across dry channels proved 

rough de jequate when the torrential rains came. The Bailey 

















































e was widely used in the early days of the campaign, 
he limited stock of parts for this remarkable struc- 
ye was soon depleted. Thus it was necessary to build 
imber structures of a semipermanent nature to release 
stical bridges for advance operations. 
\t the river Volturno, the scene of Hannibal's un- 
mg, the enemy achieved the peak of destruction. Not 
ly were all the bridges blown, but every single bay was 
iuced to rubble from shore to shore. Ponton bridges 
launched by American and British engineers at 
e Annibale and at Capua, where the near-by ancient 
{early Roman bridges looked not unlike the recent 
mplishment of the German Pioneer Platoons. Ad- 
nee units of the Fifth Army moved across the river 
img the enemy northward several miles. The Army 
ngneer ordered immediate construction of two semi- 
manent bridges to replace the temporary crossings 
hat were inadequate to handle the heavy guns and 
pplies vital to continued progress. 
43d Engineer Regiment, veteran bridge builders 
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id. Als the African and Sicilian campaigns, was given the dual 
n the d mment, of which the bridge at Capua proved to be the 
passed itfamme?)°° | project. Col. Richard B. Dunbar, Assoc. M. Am. 
ate was ime’ C E., commanded this regiment. 


he Ist Battalion, under the command 
Maj. Thomas E. Holt, was selected 
bh construction of the bridge, and Capt. 
Harrison, “A’’ Company 
ommander, was chosen to prepare 


ring pra 
_— 


rn . 
tiham 4 
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leave be design. 

ng sh Route 6—the famous Via Appia, the 
see in an highway to Rome-—crosses the 
r part @mmoturno River at an elevation 32 ft 
hout al ve the normal water level. The 


uth bank of the river consists of a 
rucal masonry retaining wall of equal 


t 


on, wae 
nechanx 


i time @e'sht, and the north edge is an earth 
siderat sankment approximately 25 ft high. 
roundia site for the new bridge was selected 


‘diately upstream and parallel to 
iemolished structure in order to 
lize the existing approaches with 
mor alterations. In full view of 
my patrols and machine gun fire, 
mings were made under direction 
i M/Sgt. Charles W. Lipphardt, chief 
party, and the location was probed 
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OPEN TO TRAFFIC 


ture would be 32 ft high above the current water level and 
approximately 375 ft long. The order called for H-40 
loads for two lanes, and H-70 loads for one. 


MATERIALS AT HAND PRESSED INTO SERVICE 


Unlike civilian practice, Army engineers in the field 
must design their work from a knowledge of construction 
materials available, and being in a foreign country does 
not make the situation easier. Experience in previous 
campaigns, however, paid dividends. At the Battalion 
CP, between the bursts of enemy artillery shells falling 
in the area, company officers in turn revealed the locations 
of various stock-piles of critical construction materials. 
It was learned that nearly enough timber piling for the 
job had been left in good condition by the Germans not 
far from the bridge site; a few power poles from wrecked 
civilian lines would make up the deficiency. Cap timbers 
and bent materials were known to be available in engi- 
neer depots at the rear. An old but salvageable pile 
driving rig had been observed in a torpedo plant in 
Naples, and a reconnaissance party and interpreter left 
immediately to investigate. Steel girders were also in 
evidence near Naples and these, with some cutting and 





THE CaAPUA BripGce AFTER 20 Days oF OCCUPATION 
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Wirn A SALVAGED RIG AND THE JERRY'S PILES A TEMPORARY 
rRestLe Was BEGUN 


welding and the help of St. Elmo, could be made to do for 
bridge stringers. It was thought that decking beams 
could also be obtained there, so a second detail was dis- 
patched to Naples. Miscellaneous steel and timber could 
be salvaged from the rubble of destroyed Capua. Thusa 
bridge plan was conceived. 

By morning Captain Harrison presented sketch plans 
to Army Headquarters, and these were immediately 
upproved by the Engineer. Daybreak of the third day 
found materials and equipment arriv- 
ing at the job. Before noon the work 
had to be suspended as the concentra 
tion of men was beginning to draw 
increased enemy artillery fire. German 
planes strafed the lines of communica- 
tion regularly and attempted to knock 
out the temporary river crossings, but 
effective ack-ack batteries prevented 
that. On October 21, 1943, after a lull 
of two days, conditions had improved 
sufficiently to permit operations to 
resume on a full scale. 

Construction was begun by ramping 
down the north bank of the river to 
an elevation 10 ft above the water. 
From that poimt a timber pile trestle 
was built across the river on the new 
bridge center line to carry the driving 
rig to the first set of permanent piling 
off the south bank. This causeway con 
sisted of two telephone pole pile bents 
driven at 10-ft intervals, and capped 
and spanned with wooden stringers on 
which were laid the ties and rails to 
carry the pile driver. The pile driver 


Vou. i4 N 


was an Italian manufactured steam-driven rig fit), ; 
operation on a wide gage (8-ft 2-in.) railroad tracy 


was equipped with a 600-lb steam hammer ang sw 
leads and could be moved forward and backwary . 
turned through 360 deg on its own power. ) 


PERMANENT PILES DRIVEN ON SIXTH Day 


On the sixth day the temporary trestle was complet 
and the first row of permanent piling was driven 7 
original design called for a double row of timber pilin 
but limited time and material resulted in the use oj on 
60-ft piles in line spaced at 3-ft centers. All bents dy, 
about equally, the timber piles penetrating from |§ , 
ft and requiring an average of one hour each. Piles yp 
trimmed and capped with 12 by 12-in. timbers ang 
cured by steel side strips and drift pins. Hori 
braces and diagonal 3 by 12s were bolted on each row? 
piling. Timber bents constructed of eight |2-5y. 
posts, caps, and sills were fabricated on shore and flog 
into a position from which they were raised in place | 
gin poles and winch line from a 4 by 6 on the south bay 
When the first bent was completed, the pile-driving , 
started upon its return trip to the far bank, constryctiy 
each of the successive 10 bents in the manner deserihes 
Eight days were required for building the substructure: 

On the south shore cutting and welding operatic 
were being conducted on a 24-hour schedule. Pref) 
cated 30-in. steel girders found in a Naples plant had 
be refabricated to suit the job. Eight mobile weld; 
units were in constant operation, tarpaulins obscuring ¢ 
view from Jerry’s nightly visits. For bolting nai 
strips to the girders, 6-in. channels were flame cut j 
appropriate lengths. Random 2 and 3-in. deck plan 
were sorted and stockpiled for easy handling. 

When the first bent was completed and secured, 
bearing plates were set and the six 30-in. steel girders we 
placed, 4 ft center to center, by a half-yard crane rigg 
with the 35-ft component crane boom. A _ concr 
bridge seat had previously been built and provided wi 
the conventional bolts and plates. Then 3 by i 
bridging angles were welded in place at each end and 
third points between the girders. Floor beams wit 
nailing strips bolted in place were laid and spot weld 
to the bridge girders 24 in. center to center, every fow 


PLANK Deck Was ADDED AS THE WORK PROGRESSED 
Effectiveness of Enemy Demolition Shown at Left 














- \ ‘ . 
g htt ; g Sin. to provide a 
track » for the bridge railing. A 
and timber decking was 
KWa diagonally, followed 
ross nailed at mght 
; first. Timber wheel 
square were bolted 
CO roviding a 23-ft clear 
Vel tweeti 
iber strip was used, thus 
ise of eig center of the bridge to 
METIS roy - heavier than H-40 
m 18 without obstructions. A 
Piles y consisted of 3-by-3 
ers sts and twa wood rails 
Hori stock. Successive 
ach row structed similarly, ex 
be e fact that 36-in. re- 
and flog d open-web girders were 
n place } | for the plate girders m 
outh st four bays, simce 1t was 
driving ise steel sections im- 
mstructiq uilable. The comple 
* describe uperstructure required 
structur daylight at that time 
Oper g ut ten hours. For 
Prefab sons of security night operations First BENTS OF THE 
ant | usly prohibited except 
ile w se of fabrication work. 
scuring tf bridge abutment was constructed of native 
ng nail r cribbing, slightly battered and filled with rubble 
me cut the demolished bridge. Approximately 200 ft of 
eck | proach was constructed by caterpillar tractors 
orrow from a convenient pit. Embankment 
re vere reinforced with mprap quarried locally 
IFGerss Wes the river was fully spanned, diagonal cable was 
ane rigge gitudinally and transversely to provide continu 
. CONCH: bracing for the structure. Steel ship channels were 
vided wit m bent to bent approximately 10 ft above the 
S| r. Bridge rails were painted alternate red and white 


the imside face, and the wheel guards were 
hite to assist in blackout driving. 
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CROSSING NEARS CoMPLETION 19 Days AFTER THE SiTE IS Won 
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TAKE Form Besipe SECTION OF THE DEMOLISHED 


CROSSING 


w BRIDGE 


The Capua Bridge was officially opened to traffic at 
noon on November 9, twenty days after the actual start 
ing date. The work was accomplished entirely by per 
sonnel of the 343d Engineer Regiment except for the 
operators of several supplementary welding units bor 
rowed from other engineer battalions. The only piece of 
civilian equipment employed was the pile driver resur 
rected at Naples. Just short of 50,000 man-hours were 
expended in completion of the structure, a daily average 
of 250 men being employed for the 20-day period. A 
traffic count taken during the first two months revealed 
that an average of 10,000 vehicles passed over the bridge 
daily. At the end of the six-month period well over 
1,000,000 vehicles had crossed the 
Capua Bridge into forward areas 
Not only is the Capua Bridge the 
most traveled structure built by 
army engineers, but in size it out 
ranks any similar project in the 
European Theater of Operatidns 

When the early spring rains 
started, every other bridge on the 
Volturno River either failed or was 
closed to traffic during the flood 
stage. In ten hours the stream 
rose 18 ft bringing down washed 
out bridges and debris in hazardous 
quantities, and failure of the other 
bridges added to the traffic burden 
of the Capua Bridge. Army com 
manders looked with grave concern 
at their last remaining contact with 
the front. But despite the inces 
sant pounding of tanks, artillery, 
and heavily loaded lorries, and the 
lashing and battering of its high 
slender substructure by the flood 
angry Volturno, the Capua Bridge 
stood, and stands today, a lasting 
tribute to the ingenuity and skill 
of the U.S. Army Engineers. 
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“Gorne To Sea By Rar" Across Great Sact LAKE 
ta EAT Salt Lake was once nearly as large as Lake 
Michigan. At that stage (Fig. 1) it was 346 miles 
long, 145 miles wide, and 1,050 ft in extreme 

depth. The water then stood 850 ft deep on the Temple 
Block in Salt Lake City, 850 ft at Ogden, 650 ft at Provo, 
and 150 ft at Fort Douglas (Salt Lake City). If the 
water were to rise again to its old mark, the major part 
of Utah's population would be driven from their homes. 

The most conspicuous traces that remain of this 
ancient lake are its shore lines. These are strikingly 
noticeable along the west slopes of the Wasatch Range 
and on the rocky islands of the present lake. They are 
also evident along the lower slopes of the mountains all 
about the old lake basin—not as a single line but a series 
of lines at many levels, indicating cycles of oscillations in 
the depth of the water. 

As early as 1871, G. K. Gilbert (“The Geology of Por- 
tions of Nevada, Utah, California, and Arizona, 1871- 
1872: Geographical Explorations and Surveys West of 
the 100th Meridian,’ U.S. Engineer Office, p. 88, 1875 
in his geologic studies in the Great Basin came to regard 
a series of lakes, of which he found the sediments and 
beaches, to be of the glacial epoch. The greatest of 
these was the forerunner of Great Salt Lake, for which he 
at that time proposed the name Bonneville. This was in 
honor of Capt. B. L. E. Bonneville, who gave an account 
of the lake published by Washington Irving about 1843 
in ‘‘The Adventures of Captain Bonneville, U.S.A., in the 
Rocky Mountains and the Far West.’’ Gilbert's subse- 
quent studies and reports on Lake Bonneville finally cul- 
minated in Monograph No. 1, Lake Bonneville, published 
by the U.S. Geological Survey in 1890—a work that is 
highly regarded and is unique in its descriptive interpre- 
tation of the geologic evidences of this ancient lake. 

Great Salt Lake today is less than one-tenth of its 
Bonneville size (Fig. 1) and the striking feature of its 
hydrography is its shallowness. It occupies no marked 
local depression but rests on the surface of a broad plain, 
only a slight oscillatory movement of which would de- 
cant the water into another area. In 1850 soundings 
taken by Stansbury indicated a maximum depth of 36 ft; 
now (April 1943), it is about 30.4 ft. Since records have 
been kept, its maximum depth was about 46'/, ft (in 
1873), and its minimum about 28'/, ft (in 1940), a total 
fluctuation of 18 ft. 


in 1893 over 4 ft or more of water on the east edge of t 


deep enough for swimming. 


rapid falling of the lake was that “‘the climate is cha 
ing.” 
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Great Salt Lake 


By Rar R. Woo.tey, M. Am. Soc. CE. 
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change in the balance between additive and subtracs 
water supply factors—a movement which has been » 
on in varying degree since the Bonneville epoch, 
fundamental that if more moisture is contributed to y 
basin than is carried away the lake will grow, and » 
versely. Since man began to record lake eleyati 
(about 1850) the trend has been downward at the ays 
age rate of about 1 ft in 15 years (Fig. 2). 

Assuming that this secular movement toward desics 
tion continues, it is obvious that ultimately a saline by 


e pres 
yyvilion 


will be all that is left of Great Salt Lake. It was a bos a 
mon belief about the turn of the century that the ater W 
would reach this stage rather quickly, for it was falling Great 


the rate of about half a foot a year. Saltair Pavilion, 
unique picnic, dancing, and bathing resort that was ly 
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lake directly west of Salt Lake City, had little or; 
water under it from the summer of 1902 to the end 
1906. The flat slope of the lake bed made it necessary 
bathers to walk out several hundred feet to reach wat 
ystems 
In the public mind, the most popular reason for tj he lat’ 
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To others, more technically minded, it seen 
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During the growth of Lake Bonneville, more moisture 














was precipitated in the basin than was carried away and 
thus the lake was produced. But the secular variation 1s 
in the direction of progressive shrinkage caused by a 
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Heavy Hatching Shows Area Covered by Present Great Salt L 





Fic. 1. Map or ANcrgnt Lake BONNEVILLE 
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hat irrigation was an important cause. However, 
cher of these theories accounts for the fact that the 
began to rise in the latter part of 1905 and con- 
4 to do so for 19 years (Fig. 2). This rise totaled 
, jespite the fact that the total area irrigated from the 
vc that feed the lake increased from 535,000 acres 
» to 549,000 acres in 1919. (Fourteenth Census 
1920, Irrigation.) 

“nic anomaly then gave rise to the belief that water 
wht into the Great Salt Lake drainage basin from the 
-wberry Reservoir, in the Colorado River drainage 
-. was materially contributing to the rise of the lake. 
“Strawberry Valley (Federal Reclamation) Project 
ome 60,000 acres south of Provo. It began 





uted to utes > 
and ation in 1915, using an average of 64,000 acre-ft 
elevati sh year, secured by trans-mountain diversion from the 


jorado River drainage basin. If 64,000 acre-ft of water 
poured directly into Great Salt Lake it would raise 


re 


rd desi ‘ pres nt level approximately 1 in. Today the Saltair 
saline ion is farther from the water’s edge than it was in 
WAS acy ¥ and the lake surface is about 6 ft lower than when 
at the ater was first brought over from Strawberry Reservoir. 


Great Salt Lake drains about 27,000 sq miles of moun- 
nous highlands and low-lying plains in the northern 
tof Utah, and nearby Nevada, Idaho, and Wyoming. 
actically the entire west half of this vast area is oc- 


'S falling 


edge ot | 

tthe ~ oied by the lake itself and the Great Salt Lake Desert, 

the end th an annual precipitation of less than 5in. The east- 
» half is mountainous uplands draining through numer- 


; small independent streams and three principal river 
stems--the Bear, the Weber, and the Provo (Fig. 1). 
he latter empties into Utah Lake, which in turn dis- 
s into Great Salt. Lake through the Jordan River. 


THREE MAIN TRIBUTARIES 


[hese three principal streams rise in small lakes and 
rings in the glacial cirques on the west end of the 
ta Mountains less than 60 miles nearly due east from 
it Lake City, in the Mirror Lake—Grandaddy Lake 
reational Area of the Wasatch National Forest. All 
within a small area of not more than 5 sq miles. 
he total length of the Bear River is approximately 300 
iles, yet its mouth is only 75 miles from its headwaters. 
he ie Webe + River's course is about 125 miles long, and its 
| fall is 4,000 ft. The Provo River has a total length 
[about 70 miles. 
Bear Lake at the north end of the Great Salt Lake 
sn, and Utah Lake at the south end, are fresh-water 
kes. Fluctuations in their levels are modified by dams 
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Saltair Beach Co. 
PRESENT SALTAIR PAVILION DATES FROM 1926 
Original, Built in 1893, Burned in 1925 


and pumping plants designed to control the outflow for 
irrigation or power use. 

Great Salt Lake has no outlet. Its waters are salty 
and the amount of salts is slowly increasing as more dis 
solved minerals are brought in by streams, and left be- 
hind in the continuing process of evaporation. The per- 
centage of salinity varies inversely with the changes in 
lake level or lake volume. For example, an analysis 
made in 1877 showed 13.79% of dissolved solids, and 
another made in 1904, when the lake level was much 
lower, showed 27.72% (see U.S.G.S. Bulletin 770, and 
Fig. 2). Since late in ”1933 the | lake has been saturated 
with respect to sodium salts. 

The intense salinity of the lake precludes the existence 
of the ordinary aquatic forms of life. Considerable re 
search study has been devoted to its microscopic organ 
isms. Investigators have reported 9 or 10 species of 
animals and nearly a hundred species of plants. One of 
the animals is a minute brine shrimp, 3 are flies, and 5 or 
6 are protozoans. Of the listed plants, 13 species are 
algae, 12 are bacteria, and 62 are diatoms. The salinity 
of the lake is from 4 to 10 times that of the ocean, yet the 
saline matter of the two waters has nearly the same 
chemical composition. Great Salt Lake is low in car 
bonates and is associated principally with sedimentary 
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PLENTY OF FEATHERED COMPANY AT Birp ISLAND 
Herons, Pelicans, and Gulls Frequent This Spot 


rocks. It is classified as a “‘saline’’ lake in contradistinc- 
tion to an ‘alkaline’ lake, which is high in carbonates and 
is representative of volcanic regions. Its water is a 
natural brine from which common salt and potash are 
being commercially extracted by the solar-evaporation 
process. It is estimated that the lake contains approxi- 
mately 6 billion tons of salts, 85% of it common salt. 
The salt content changes nearly 1% for each foot of 
change in lake stage above the point of saturation. 

About |1 miles west of Salt Lake City a large mill pro- 
duces crude salt by solar evaporation. (See “Utah's Salt 
Industry,’ by G. M. Stratton, Utah Engineer, February 
1929.) The brine is pumped from the lake into a flume, 
which empties into a series of ponds, where concentration 
and crystallization take place. Pumping begins in April 
and continues until the middle of September, except dur- 
ing storms. Evaporation is at the rate of about 5,000 gal 
per min for 24 hours a day from the middle of June to 
the middle of September. The pumping rate is keyed to 
the evaporation rate. The capacity of the plant is 50,000 
tons of salt a season. Many grades are prepared for a 
variety of uses. 

On the west side of the lake, the brines of the Salduro 
Marsh near Wendover are purified by solar-evaporation 
in successive concentration and crystallization ponds to a 
crystalline mixture of potassium and sodium chlorides, 
which are then separated by flotation. The final product 
is high-grade commercial muriate of potash, a valuable 
ingredient of mixed fertilizers. For 20 years, beginning in 
1911, various agencies of the United States spent $2,000,- 
000 searching for sources of potash within this country. 
(Minerals Yearbook 1940, U.S. Dept. of the Interior, 
Bureau of Mines.) 

Fluctuations in the level of the lake result from the 
balance of the two factors, precipitation and evaporation 

both highly variable. Practically a limitless number of 
balanced combinations are possible, considering that 
precipitation on the drainage basin ranges from 90 to 
119% of the mean, and the evaporation probably ranges 
from 45 to 55in. annually. During periods of abnormally 
low precipitation, the evaporation may be above normal 
and then the two factors combine to accelerate the rate of 
fall of the lake level; and conversely. It must be re- 
membered, however, that the fluctuation in lake level 
will lag by several months, as regards the effect of pre- 
cipitation, because of the time necessary for the runoff 
from the drainage basin to find its way into the lake. 
Irrigation, wind, and temperature also complicate the 
problem of evaluating the results of natural and human 
influences on the level of the lake. 
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_ Prior to 1869 when the transcontinental railroad 
joined at Ogden from the east and the west, it was a. 
and hazardous journey from Salt Lake City west, 
Great Salt Lake and the stretches of barren salt flats 

of it were forbidding obstacles to travel, The 7 
travel route was around the north end of the lake — 
1903, by an epoch-making engineering feat, a grea: ¢ 
and trestle was built straight across the lake to sho,» 
the main-line route by about 44 miles and elimingy 
troublesome grades around the north end of the 7 
The relation of the two lines is indicated in Fig, |, 


The lake route, known as the Lucin cutoff, was a. c 
structed first as gravel fill across the shallow mary; eta 
parts of the lake and as trestle work through the dee» r 


parts. Much of the trestle part was later filled ; 
Across the Bear River Bay, east from Promontory Ppjsg 
some unexpected difficulty was encountered. Silt fr 
Bear River had accumulated for centuries to form q jy 
of deep unstable mud. The railroad fill sank deep jp 
this mud but did not readily reach a firm and permaney 
foundation. After the traims began running, success 
“sinks” occurred. The*weight of the fill, supplement 
by the weight and vibration of the trains, seemed ; 
break through some sustaining layer in the lake hott, 

























and a whole section, track and all, would settle into 4 or 
lake, while mud rose several feet above the surface » ‘ ; ; 
formed ridges on each side. Finally, after several ye ‘iat 
the “‘sinks’’ were filled and became stabilized. The tr — 
across the lake is 4,217 ft above sea level, about 14.3 B 
higher than the mean lake level of 1851-1942. It is led yy 
and approximately 35 miles long. hich ' 
Because of the absence from Great Salt Lake of li wat 
such as is found in the ocean and bodies of fresh water, i . on 
has been termed ‘‘an aquatic desert,” but myriads GM. dar 
water-fowl and shore birds are found on its islands, afl. »{ 
along the northern, eastern, and southern shores. Abou ooo 
the mouths of fresh-water streams and springs where thx = 
salinity of the lake is sufficiently reduced to permit tha.) +} 
growth of vegetation, there are marshes where rushe hute 
cat-tails and other plants make a favorable habitat Gh... 
the heron family and many marsh birds. ~ 
For more than 100 years, to the knowledge of man, tha. qi: 
Bear River marshes have been tenanted by a multituigi,. ,.. 
of water-fowl. In recent years the area has been inf, ; 
proved by the Federal Government and set aside as ong The 
of the nation’s largest water-fow] refuges. ons. ; 
Lately some of the small islands in the lake have a), + 
tracted attention because of their large colonies of nest 1) () 
ing water birds—the American white pelican, doub sep 
crested cormorant, Treganza great blue heron, ag... it 
California gull. All these are wide-ranging birds tha}... 


have the status locally of summer residents. Alte 
wintering elsewhere, they begin to arrive in the Sal 
Lake Valley in late March or April. After the nesting 
period they depart in late August or early September. 
Boating on the lake has never attained widespread 
popularity. As early as July 1871, “The Lady o! te 
Lake,” a little steam excursion boat, was brought to Sal 
Lake City and launched in the Jordan River; and aite 
Saltair was opened in the summer of 1893, boating facil 
ties were made one of the attractions of that res 
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A few years ago the Salt Lake County Yacht Harbor ws ug! 
built on the southeastern edge of the lake near Garfield MMB. ww 
It furnishes facilities for a number of privately OW Hsing ; 
small gasoline launches and sail boats. ficie 

It was early known by various names—Big Lake acity 
Grand Lake, and by the Indians as Titchen-Pah, mea ble in 
ing “Salt Water.” Bonneville was once considered ay lant te 
name for it. Capt. John C. Fremont called it Great "GiB hen-a) 


Lake, a logical title finally made official. 
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HE power reach of the Sa- 
uenay River extends from 
tidewater, about a mile above 


W margin mouth of the Shipshaw River, 
the deen take St. John. The first stage of 
T filled GM. concentration was at Isle 
tory Poing signe, immediately below the 
Silt frog of this lake. At this point 
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.[sle Maligne plant of the Sagu- 
yy Power Company was built. 
bis plant operates under a normal 
lated head of about 110 ft, has 


000 kva of generating capacity 


seemed ty stalled, and commenced commer- 
ike botto | operation in 1925. 
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diately above the Chute a Caron rapids. 
s built by the Aluminum Power Company, Ltd. 
Blasting a Pre-Cast Dam Into Place,’’ C. P. Dunn, 
im. Soc. C.E., Crvmt ENGINEERING, December 1930), 
hich ponded the water to the level of the Isle Maligne 
ilwater, about 22 miles upstream. This dam controlled 
normal regulated head of about 155 ft. 
edam, a power house was built which now has 200,000 
, of installed generating capacity. 
benced commercial operation in 1930. 
Location of the Chute 4 Caron dam and plant was 
ch that there remained about 53 ft of free head between 
hute 4 Caron tailwater and the head of tide. 
posed ultimately to pick up this free head by a di- 
ersion canal starting at the Chute 4 Caron head pond 
ni discharging through a power house and tailrace in 
¢ valley of the Shipshaw River, about half a mile 


Shipshaw Hydroelectric Project, Canada 


IT. Design for Development of a Million Horsepower 


By H. G. Acres, M. Ao. Soc. C.E. 


DB prong under pressure to meet 
demands for war plant power, 
Shipshaw is a specific illustration of the 
results achieved by cooperation between 
owners, engineers, and contractors. Long 
after construction had begun, revisions 
due to unusual circumstances were made 
with no resulting postponement of the 
This article is con- 
densed from a paper presented by Mr. 
Acres before the Engineering Institute 
of Canada, and is published with the co- 
operation of its publication, “The En- 


completion date. 


gineering Journal.” 


velopment of the project was related by 
Mr. DuBose in the July issue. 


Here a dam 


Integral with 


This plant com- 


It was 


Presipent, H. G. Acres anp Company, NraGara Fats, Ontario, CANADA 


lated flow, the Chute a Caron plant 
would be completely bypassed. 

The basic element of the design 
problem was to reconcile the com- 
pelling urgency for power to pro- 
duce aluminum to be used by the 
Allied Nations with what would be 
considered a rational and sound de- 
sign under more nearly normal cir- 
cumstances. Secondary to this 
general limitation, there were two 
other abnormal and uncontrollable 
factors. One was the growing scarc- 
ity of metal products for other than 
direct war purposes, and more 
particularly steel plate. The other 
was the fact that the Shipshaw 
plant, as geographically located, would be subject to the 
hazard of enemy bombing attack. 


The historical de- 


FIVE DAMS REQUIRED 


During the spring and early summer of 1941, soil 
surveys and analyses of the overburden material were 
made on and adjacent to the site of the development, the 
general layout of which is shown in Fig. 1. Material 
was found that was suitable for the construction of the 
impermeable core of a dry-rolled fill. The available 
yardage, however, fell far short of what would have been 
required for the three dams in question, and by coinci- 
dence was found to be sufficient in quantity only to cover 
the estimated yardage required for Dam No, 5. 

For this reason Dams Nos. 2 and 3 were planned as 
concrete structures bonded throughout to the underlying 
ledge. Dam No. 5 was designed as an embankment with 
an impermeable core of dry-rolled fill, and with a core 
wall bonded to rock and extending slightly above the 
natural elevation of the saturated overburden at the site. 








been WHEove its junction with the Saguenay. 

de as ong The Shipshaw project, subject of several investiga- 
ms, again became active in 1940. A hydroelectric 
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SurpsHaw Power House, LocaTep on a Rock Lepoe at Foot or A RIDGE 


This design was prepared on the assumption that there 
would be two summers (1941 and 1942) sufficiently warm 
and dry to allow the structure to be completed before 
the fall freeze-up of 1942. The stripping of the over- 
burden and excavation for the core wall were actually 
commenced on the basis of this design. 

As the season of 1941 advanced, however, three ad- 
verse conditions manifested themselves in connection 
with the working schedule for this embankment. In the 
first place, an acute shortage of earth excavation and 
handling equipment developed. In the second place, 
largely because of the lack of sufficient equipment, it 
transpired that the dry-rolled fill material would have to 
be removed before it could be placed in Dam No. 5, 
thus making it necessary to store this material in a spe- 
cially prepared dump and thereafter to rehandle it if it 
were to be used at all. Third, it was found that the most 


suitable location for one of the largest central mixing 
plants ever built must be immediately adjacent to the 
site of Dam No. 5, and that, with its auxiliaries and ap- 
proaches, it would actually encroach upon the site of the 
embankment. 
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VoL, 14, Noy 
The final result was that Day 
No. 5 was built in the form 
concrete bulkhead. None of 
excavation work that had 
ously been done in connectip 
the embankment was lost 
ever, as the concrete structy: 
built on the same site, and the » 
moval of the overburden was neces. 
sary in any event to expose the 
ledge for the base of the dam. 


FOREBAY ENTRANCE ( INTROLLED 


Prev. 
D with 

how. 
UTE Was 


As will be seen from Fig. 1, the 
entrance section to the canal ang 
the section through the rock ridge 
are the only two regular prism sg. 
tions in the whole waterway, and 












the design provided for a contro) not | 

structure in the upper prism sec. MB ampl 

tion. This control structure wa MN struct 

included in the design so that the MM tion - 

Shipshaw canal could be unwatered without pulling dow, house 
the Chute 4 Caron head pond level by about 35 ft. This HME rock « 
would have had the result of wasting about four billion HM Only 
cubic feet of expensively stored water and destroying the HMB and © 
production of the Chute a Caron power plant. tion, 
At least three happenings might make it necessary pourt 

to unwater the canal: first, a dangerous leak toward the 
river through the underlying ledge; second, the neces. 

sity of future repairs to the concrete work in the zone of Th 
the water line; and third, a bomb hit on the headblock. race | 
The control structure was adapted to serve two other hogbs 
purposes, as follows: south 
1. A long slide across the canal area which it was nec ping 
essary to maintain. The only practical means of » 3m that ' 
doing was to divert the slide and carry it across the nar- across 
row section at the canal entrance. was $ 
2. A provincial highway crossing the canal, which had 3 oi w! 
to be maintained. Similarly, the only practical means of The | 
so doing was to carry it across the narrow section at the factor 
canal entrance on a bridge. Ob 
tion 

ICE PROBLEM uae 

No surplus water is available for the sluicing of flv that 
ice or frazil. There is a continuous ice cover throughout steel 
the winter on the 22-mile reach of headpond between ment 
Chute a Caron and Isle Maligne, and consequently no that 1 
frazil, and not sufficient velocity to move any large vol of the 
ume of ice cover during the spring break-up. Such ice expen 
as does move out of the headpond is disposed of through Hj 0! cr 
sluices in the Chute 4 Caron Dam during the spring about 
freshet, when surplus flow is available for the purpose. woulc 
This means that, so far as the ice problem is concernet, — 
: 
Fic. 2. Section THroucH HEADBLOCK, AND Power Hovse oa 
2a for th 
whick 

woul 
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q, likely 
, P6400 Shc 
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7 ft reach of waterway be- 


that Dap “ “the ipshaw control works and 
form of , we headbiock 1s involved. A_ large 
Me Of the art of the area of this reach will also 
had prey: ave a permanent ice Cover, with open- 
€Ction wth ater are , 
lost, how. nder the circumstances, no provi- 
ucture was «as made for sluicing ice out of the 
ind the rp MEEShipshaw forebay, and three openings 
WAS neve were leit—one in the crest of Dam 
EXPOSE the 2 in the crest of Dam No. 5, 
dam the other in the crest of the north 
_wall, for the purpose only of dispos- 
NTROLL --¢ occasional accumulations of pulp- 
Fig. 1, the yj and other floating debris. 
Canal ap rhe second problem of design was to 
rock r ¢. ypon the sites for the headblock, 
Prism seq ter connections, power house, and 
rway, and silrace. An exposed ledge of rock at the 
@ control f the steep river slope provided 
DIISM sec ~ple room for a power-house sub- 


«nicture and a considerable part of the tailrace. Selec- 


Cture was 
. ‘ this site meant that the whole area of the power- 


D that the 


ling dow, house location, and about 98% of the tailrace earth and 
) ft. This EE rock could be taken out in the dry, independent of season. 
ur billion MEE Only the easiest type of earth excavation was required, 


nd only a comparatively small amount of rock excava- 
ion, to prepare the power-house foundations for the 
suring of the substructure concrete. 


oying the 


necessary 
yward the 
he neces 
le Zone of 
-adblock 
Wo other 


HEADBLOCK AND WATER PASSAGES 


The rum of the escarpment immediately above the tail- 
race location juts out over the valley in the form of a 
hogback ridge with a steep drop towards the river, its 
south flank sloping into a ravine and its north flank drop- 
sing down towards the Shipshaw River. This meant 
that the headblock would have to be placed transversely 
cross the crest of the ridge at some point where there 
was sufficient lateral space to accommodate the intakes 
{ whatever type of water passages might be adopted. 
[he location of the headblock therefore was a controlling 
factor in determining the length of these water passages. 
Obviously, there were only two types of water connec- 
tion to be considered—exposed steel penstocks and a 
combination of shaft and tunnel. It was at once evident 
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x of flee HM that if these water passages took the form of exposed 
oughout steel penstocks, the whole crest and face of the escarp- 
between ment would be shattered and broken up to such an extent 


ently no that it would probably be necessary to protect the whole 
rge vol of the exposed surface with concrete, and also to provide 
Such ice expensive frost protection. Furthermore, as regards use 
through {critical war materials, these penstocks would require 
» spring bout 8,000 tons of steel plate, and priority deliveries 
yur pose would be unpredictable. As to war risk, they would be 
cerned, particularly vulnerable to bombing attack. 
lhe alternative was to install the water connections 
Hovss wholly in rock. All known conditions were favorable 
this arrangement. The hard, brittle rock was suitable 
ior the pattern drilling and comparatively light shooting 
which is customary on this class of work; neat lines 
would be preserved with a minimum of overbreak and 
with an absence of ‘“‘squeeze.”” These advantages were 
7” likely to be enhanced because there was to be sufficient 
vorking room to use circular headings. 

E400 _ Shown in Fig. 2 is a typical cross-sectional view of the 
oY headblock, tunnels, and power house as built, showing 
somes | ‘he adopted alternative of combined circular shafts and 
22 3) ‘unnels for water passages. There were six of these, 
B10 icrete lined, each 30 ft in finished inside diameter. 


A plan layout of the shafts, tunnels, and connections 
the main units appears in Fig. 3. As will be seen, all 

















































ConTROL WorKS AT ENTRANCE TO SHIPSHAW CANAL FOR UNWATERING OF CANAL 


the shafts are vertical and have the same lateral spacing, 
but the tunnels fan out from the lower shaft elbows to 
accommodate the main-unit spacing in the power house. 
Steel plate liners 30 ft in diameter, in lengths varying 
with the natural contours of the overlying ledge, were in- 
serted in each portal and sealed in with concrete. These 
liners were inserted to a distance which would give the 
inner end not less than a 40-ft coverage of undisturbed 
ledge. 

The outer extremities of these liners terminated in a 
wye, with two 18-ft diameter branches, from which short 
lengths of penstock of the same diameter extended to the 
point of connection with the turbine scrollcases. All this 
steel-plate work was welded and subsequently embedded 
in a reinforced-concrete envelope, with footings on solid 
rock. The average length of water passage from head 
block to scrollease is approximately 740 ft. 


GENERATING EQUIPMENT 


All water that would ultimately be available for power 
production was to be passed through six tunnels, each of 
which had two penstock connections at its outlet. These 
twelve main units would constitute the ultimate limit of 
installed capacity, and each turbine would have a rating 
of 85,000 hp in round figures. 

The matter of the number of units, and of individual 
unit capacities had to be decided with regard to the fact 
that the bypassed Chute a Caron plant could be con- 
sidered as a spare unit having a capacity of 200,000 kva. 
This assumption, however, was subject to the reserva- 
tion that this plant could not function effectively as a 
spare on short-period outages unless some considerable 
part of its installed capacity were kept warmed up and 
turning on speed-no-load. This would involve not only 
the permanent maintenance of an operating staff at 
Chute a Caron, but also the use of stored water under a 
50-ft loss of head and at an extremely low efficiency. 
On the other hand, Chute a Caron could function as a 
spare with full effectiveness on arranged outages at Ship- 
shaw, such as periodic shutdowns for refitting and over- 
hauling, and for minor running repairs. 

These two considerations relative to the use of Chute a 
Caron as a spare had the following reactions. In the first 
place it made it advisable, independent of Chute a Caron, 
to have sufficient capacity .in the individual units at 
Shipshaw to bridge a short period of single-unit outage by 
temporarily overloading the other units. In the second 
place the availability of 200,000 kva of spare capacity at 
Chute a Caron made it permissible to consider arranged 
outages in terms of pairs, instead of single units. 
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Fic. 3. PLAN or RELATIONSHIP BETWEEN HEADBLOCK 


AND PoweR House 


This latter consideration was important, because it 
made it possible to take a unit out by dropping the head- 
gates and unwatering the whole connecting system. 
Furthermore, it obviated the necessity of installing pen- 
stock valves, thereby eliminating a certain amount of 
hydraulic loss, a troublesome item of maintenance, and a 
very material element of capital cost. 

Turbine specifications called for vertical-shaft, single- 
runner, Francis-type units of 85,000-hp capacity at or 
near best gate, operating at a 60-cycle speed of 128.6 
rpm. For the first time, completely welded turbine 
scrollcases were installed in the field, including the con- 
nection of the plates to the cast-steel flanges of the speed- 
ring. The inlet diameter of the scrollcase is 16 ft, and its 
maximum overall diameter is 49 ft 8 im. 

Specifications called for 60-cycle, 3-phase, 13.2-kv 
generators having a capacity of 75,000 kva at 80°, power 
factor and 60 C maximum temperature nse. Thrust 
bearings were placed on the upper bearing bracket, and 
above were direct-connected main and pilot exciters. 


CONDITIONED AIR COOLING SYSTEM 


One special requirement of the specifications was that 
these generators should be ventilated by a closed system 
of water-cooled air, for two reasons. Owing to the large 
capacity of these generators, it was desirable that they 
should have the advantage of an artificially controlled 
ambient, on account of the wide range of natural temper- 
ature variation in the Lake St. John district, and the 
more so because of the comparatively low summer tem- 
perature of the water supply drawn from the deep 22- 
mile reach of the Chute 4 Caron headpond. 

If, for instance, the summer ambient can be kept down 
to a maximum of 70 F, by water-cooled recirculated air, 
as compared with a natural ambient of, say, SO F, an 
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additional 377 amp per phase can be carried with, 
limit of the guaranteed maximum temperciure ps. 
60 C. This would add 8,615 kva to the output of . 

generator—a total of 99,150 kva for the 12 units a 

A second reason is that a closed system of ventija:, 
is free of dust, grit, insects, and other matter light er 
to be moved. In an open system this matter has , a: 
ency to lodge in the smaller ducts and on heat-softens 
insulation, so that in the course of time the heat-disperss 
efficiency of the generator becomes impaired to a ,, 
where it suffers an appreciable reduction in o,; 
for any permissible limit of temperature rise. 

The use of water-cooled generators was important 
from the purely structural standpoint. Otherwig » 
would have been necessary to lengthen the turbine shai 
about 8 ft, and to install an additional reinforced-co. 
crete floor over the whole area occupied by the mais 
units, in order to accommodate the duct system which 
would have had to be provided. 

The Canadian Westinghouse Company and the Cano. 
dian General Electric Company divided the order for the 
ten new generators with*the understanding that all «i. 
ferences in electrical design and characteristics would be 
satisfactorily compromised, and that all generators 
when installed, would be visually identical in outline and 
exterior dimensions. The generators have housings % 
ft square, and the height from the floor level to the top of 
the pilot exciter is 23 ft lin. The water cooling units are 
located in each of the four corners of the square housings, 
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AUXILIARY EQUIPMENT AND SERVICES 


The basic consideration underlying the layout and the 
design of the auxiliary services was the length of the power 
house, which as designed was 837 ft. On this account it 
was obvious that all auxiliary services involving the pres. 
sure or gravity flow of oil, water, air, and electricity should 
have their origin or outlet, as the case might be, as near 
as possible to the transverse center line of the power-hous 
building. The primary element of the design was there. 
fore the location of a control section, centering on the 
transverse power-house center line. The control board, 
control wiring, relays, sump pumps, compressors, stor- 
age batteries, transformer, and switch-oil transfer and 
filtering equipment, service-water strainers, power-hous 
service board, ventilating equipment, elevators, and 
offices of operating staff were all installed in this control 
section, with the main units spaced right and left 
groups of six each. Similarly, all gravity water drainage 
was outletted into a main sump installed in the basement 
of the control section. 


ation of all brass and other pipe for the oil-pressure sup- 
ply and gravity drainage. In place of the usual oil-piping 
system, four steel tanks are provided, each of 2(-bbl 
capacity, one pair being used exclusively for clean ol 
and the other pair exclusively for dirty oil. These tanks 
are provided with bails so that the auxiliary hook of the 
power-house crane can pick them up and drop them 
through a hatch onto the turbine deck beside any of the 
12 main units. When so deposited, the clean-oil tank 
would be full and the dirty-oil tank empty. Thereatter, 
in the case of a generator thrust bearing, the procedure 
for changing oil would be to attach a flexible hose to the 
drain outlet in the bottom, and drain the oil imto 

dirty-oil tank. The next step would be to make use 0! 4 
small pump attached to the clean-oil tank to get the clean 
refill into the bearing. In the case of a turbine gue 
bearing, the procedure would of course be reverse®. 
The dirty oil would have to be pumped out and the clean 
oil run in by gravity. 
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With > ale 
pr Municipal Postwar 
ts 7 
foil Planning 
At enoy 
AS @ tend, fitorney’s Point of View, in Review and 
- Preview 
Liste 
: } \. B. SpeNceR and Rosert E. Dempsey 
RespectiveLy, New York, N.Y., anD THE Town 
CorTLANDT, Wescuester County, N.Y. 
=n -HILE there is wide unanimity of opinion as to 
ne }] ed for postwar planning, there seems to be 
ree e disagreement as to the meaning of the ex- 
he mai the purposes of such planning, the ends to be 
7 hed, the conditions that will have to be met 
‘ilities cease, and the proper means for ac- 
ne nq desired results. Experience in_ the 
ri TA l, and rtudies rince, are here presented lo 
t al arifying the term. 
vou 
9 STWAR planning has been so much under discus 
i that the New York Times has devoted about 
re hree-quarters of a column a day to the subject. 
ih newspapers are also giving it a great deal of pub- 
. j Some people use the term “‘postwar planning’ as 
~~ ious with the planning of a relief program for the 
lirectly following the war. Others use the ex- 
nin the accepted engineering sense, but stress the 
an t special consideration must be given to the im- 
€ power nediate postwar era. The second is by far the sounder 
- t spproach, as can be readily demonstrated. 
€ pr 
rsh STWAR UNEMPLOYMENT AND PUBLIC WORKS 
=e ear \hatever, the viewpoint, there seems to be a general 
T-house ealization that upon the cessation of hostilities in whole 
stl in part, there will be a grave unemployment problem 
a ig’ as it is sometimes called) until private industry 
boar in be converted to peacetime production. How long 
», S slag will be, and how severe the unemployment, can- 
er t be predicted with any reasonable degree of certainty. 
a lt is generally agreed that the carrying out of public 
: rks by the construction industry during this period 
control | be the quickest way to provide temporary employ- 
le! rhis point of view is entirely sound, provided 
_ hat the public works have been previously planned, 
. e they require no tooling-up period, are generally of 


é' paratively short duration, and employ large numbers 
enim! unskilled and semi-skilled labor. They also are ideal 
ibout 60% of the cost is for direct labor and, if 
ng itenal charges are properly analyzed, it is found that 

adem tout 90" p of these also goes ultimately to labor. 
Providing employment during this lag is one, if not the 
|, am of most postwar planning. Since hostili- 
y end with little or no advance warning, postwar 

ins should be made now. 

robable unemployment is largely a local problem 
h public officers must consider at once. Unfortu- 
they have no federal or state laws to guide them 
g emergency public work and they must there 
their own judgment as to the conditions to be 
untered, the legislation which by that time will be 
ted in process of enactment, and the probable 
ns that will be available to provide the employment. 
Federal Government has one plan of emergency 
uction of public work for this period—highway 
with state cooperation, expected to cost 
00,000. But it must be remembered that 
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This PWA Project Is One of the Best Developed of Its Kind 
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the Federal Government operates in a restricted field 
and could not possibly develop and carry on enough pub 
lic work to meet the unemployment problem to any 
appreciable extent. If this problem is to be met in any 
substantial degree by emergency public works, it is the 
states and their political subdivisions which must carry 
them out. 

In most localities a public works program can be de 
veloped which not only will help provide employment but 
also will make provision for needed repairs to public 
structures (neglected because of the war) and for the 
extension of public facilities to meet the changed condi 
tions of recent years. Many items on such a program 
can be made self-supporting and self-liquidating. 

It is of course the dream of every planner that even 
though the motive for carrying on an emergency public 
works program is to provide employment, his program 
will be so well developed and carried out that the result 
will be, to the full amount expended, a corresponding in 
crease in the national resources by construction of public 
utilities of real value. This dream can only be realized 
to any appreciable extent by adequate study and plan 
ning. The sooner it is carried out, the better the result 
will be. 

Lest anyone doubt the magnitude of the problem to be 
faced, it might be noted that Reports for Business Execu 
lives (issue of February 1944) states that “about 
8,000,000 more workers may be looking for work than 
there ure jobs to be filled.’ If this prediction turns out 
to be accurate, more than a short-term program will be 
required. 
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EMPLOYMENT IN THE CONSTRUCTION INDUSTRY 


In assigning to the construction industry the role of 
relieving unemployment, it must be borne in mind that 
even now the industry faces a steadily mounting unem 
ployment problem. Many workers who have not been 
able to obtain employment in the industry have drifted 
into war plants where they can use their previous training 
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First School Built Under PWA Auspices in State and One of Its Finest Sc 


to some extent. The cessation of hostilities will turn out 
many of these workers to join their unemployed brethren 

We are apt to think of soldiers and sailors as fighting 
men. So they are, but many are not fighting with 
rifles—they are also on landing fields and beaches, using 
bulldozers and other construction equipment now of such 
great usefulness to our armed forces. These men were 
not all recruited from the construction industry; many 
were drawn from the ranks of unskilled labor and fre 
quently from the white-collar group and were trained 
by the Army and Navy. But they are now construction 
men, and compare high union wages with the lower 
rates usually paid for unskilled and clerical employees. 
Naturally, many will seek reemployment in the construc 


tion industry. 
The present state of the construction industry can best 


be shown by comparing the national construction figures 


for the years 1942 and 1943, and the New York City 
building figures from 1930 to 1942. In 1942 there was 
$13,400,000,000 of new national construction, mostly of 
und in 1943 about $7,400,000,000, most of it 
In New York City, building 
construction dropped from $946,916,566 in 1930 to 
$191,130,176 in 1940, and to $54,450,196 in 1942. 

While the 1940-1942 drop in building in New York 
City was caused by war conditions, which will change 
when hostilities cease, causing a revival of building, many 
who were in the building industry will be unemployed. 

It is the general feeling of public officers that when 
taxes are high (as they certainly are now) they should 
keep their capital expenditures to a minimum, unless 
they can point to a real justification for making capital 
expenditures. It was found in the years 1933 to 1938 
that the receipt of federal grants (that is, the payment of 
part of the cost of a project by the Federal Government) 
was sufficient inducement for voters to approve, and for 
public officers to undertake, public works of vast mag- 
nitude. During that period PWA grants for non-federal 
purposes of $1,512,034, 557 induced the construction of 
$6, 128,952,061 non-federal projects. 

p. ith New York City’s present estimated population of 

25,000, of whom about 200,000 normally have looked 
to the construction trades for employment, the city’s 
program provides for the annual employment of 250,000. 
While severely criticized, this figure seems to be a con- 
servative one. Although many construction workers 
will find private employment in the industry, the city’s 
program is designéd to provide employment for the re- 
as well as for many who have not been con- 
and for returned soldiers who have 


war facilities, : 
in the first half of the year. 


mainder, 


struction workers, 
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gram calling for th. “dies n nd 
ployment of about 3% ¥ 


population in an emerve ney | 
works program appears sound e 
even conservative. T} his progra 
could be used to the extent neo 
sary. a 

At this writing M ay 194 ta 
there is no provision for fej te 
participation in the cost of 
postwar emergency Construct 
(except im connection mf 
federal highway program). 
there in New York any provia isi 
for state participation. Probss 
municipalities will not have , 
bear the total cost of emerges 
construction, for there will be sp 
a demand for a federal program that Congress wij 
doubt authorize federaf grants for such constructiop 

Some of the states are now building up large surplus 
for postwar use. For example, New York State has 
current surplus of about 140 million dollars which 
been earmarked for postwar purposes; New Jer 
similarly has one of 25'/: million; and California js 
pected to have 200 million, which probably will | 
similarly earmarked. How these monies will be speq 
has not been determined but the probabilities are thy 
they will be used for state public works and other stat 
purposes, and that little or none will trickle back t 
political subdivisions of the states. 
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BASIS OF THE DEMAND FOR FEDERAL AID 


It has been suggested that the Federal Governme: 
should bear a substantial part of the cost of postw 
emergency construction. The equities of this suggestia 
are that (1) since the Federal Government took th 
workers out of peacetime gainful pursuits, it should aid; 
returning them to gainful occupations; (2) since by it 
hold on the banking system, the Federal Government 
controls, to a large measure, the flow of money and th 
rates of interest paid on public loans, it should use t 
control and low money rates for the benefit of com 
munities that are trying to help solve an obvious unem 
ployment problem; and (3) only the Federal Govem 
ment can dovetail thousands of separate communi 
plans into one over-all, well-coordinated plan. 
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New York City) SewaGe TREATMENT WoRKS 
hannels, Settling Tanks and Clarifiers, and Sludge 
Pump House 


By Chapter 660 Laws of 1942, the Legislature of the 
‘ate of New York established a Postwar Public Works 
n Commission to coordinate, stimulate, and aid 
eparing a program of worth-while public works 
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FOUNDATION FOR CRIMINAL CourRTs BuILDING, New York City 


In Its Entirety, One of the Largest PWA Projects in the State 


which could be put into immediate and effective opera- 
tion when hostilities cease. It has the power to aid 
municipalities in planning by way of grants up to one- 
half of the cost of the necessary plans, to be made ready 
as nearly as may be for immediate letting. The Com- 
mission has made such grants in the case of 1,149 projects. 

As of January 1, 1944, it has received for study 3,407 

municipal plans having an aggregate estimated con 
struction cost of 328 millions from 378 political subdivi 
sions of the state, excluding the City of New York. In 
addition the state itself has prepared 110 authorized 
projects having an aggregate construction cost of 21 
millions. Also the state has under study other long-range 
plans, of which the following are a few: 

HTighway Program. 5 years, estimated 780 million 

For two years of the program, funds are now avail 
able.) 

Low-Rent Housing. 300 million has been authorized 
by the Constitution and one-half released for con 
tract purposes by the Legislature. Of this, 90 
million will be contracted for immediately after the 
war. 


Chis is a splendid program as far as it goes, but there is 
another view of the situation which is not reassuring to 
some localities. There are 57 counties, 934 towns, 575 
villages, 62 cities, and hundreds of school districts and 
special improvement districts in the state. Of these only 
378 have made application to participate in the state’s 
planning program. Chapter 696, Laws of 1943, author 
ized municipalities to issue capital notes for 50% of the 
cost of preparation of plans for postwar projects. So 
there is no legal impediment to such planning. 

In the case of New York City, the Mayor has an 
nounced that his city is ready with 800 millions worth of 
public works. (See ‘‘Manhattan Prepares for Postwar 
Construction,’ by Dean G. Edwards, M. Am. Soc. C.E., 
and ‘‘Postwar Sanitary Engineering Work for New York 
City,”’ by Richard H. Gould, M. Am. Soc. C.E., in 
CiviL ENGINEERING for August 1943 and May 1944, 
respectively.) About 50 million a year is available for 
capital expenditure, not counting federal aid. With 
federal or state grants on a 50% basis, New York City 
will thus be able to carry on about 100 million dollars 
worth of construction work for about eight years. On 
this basis its plans have been made. 
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Van CORTLANDTVILLE, N.Y., Schoo.—Typer or THE SMALLER 
PWA STRUCTURI 


Hundreds of Comparable Schools Were Built from 1934 to 1938 


The New York City program has been developed to 
such an extent that contract plans, specifications, and 
tentative contract documents have been drawn for about 
40°, of the proposed projects; the engineering has been 
done and tentative contract documents are being drawn 
for at least 20°, more; engineering for about 25% of the 
projects is under way; and only about 25% of the proj- 
ects still remain in the preliminary stage. The City 
could proceed with its program almost ummediately. 

Massachusetts has now planned for projects expected 
to cost 250 millions, made up as follows: state projects, 


0 millions; and city and town projects, 200 millions. 


\ TASK FOR ENGINEERS AND PUBLIC OFFICERS 


It seems probable that if federal aid is not to be ex 
tended, the emergency public works program will be 
reduced one-half. In fact, a failure of federal participa- 
tion might serve to actually discourage public works far 
beyond the amount of the hoped-for funds. However, 
New York City is drawing up its contract documents so 
that it can proceed with or without federal aid. 

Development of the physical aspects of any construc- 
tion plan is of course the work of architects and engi- 
neers. Similarly the authority for preparing plans, for 
fitting proposed plans into the public scheme of things, 
and for obtaining fiscal support for accepted plans is of 
course the duty of public officers. But by far the most 
important work, also to be performed by public officers, 
is the task of convincing the electorate that their planning 
is sound and in the best interest of the public even if 
considered from a narrow local viewpoint. 

Chere is also much detailed work that should be done 
by public officers now. Municipal records should be 
brought up to date and made available for immediate use. 
These include records of corporate boundaries, copies of 
charters or basic creating acts with amendments to date, 
assessment records for about five years, tax-collection 
records for about five years, and records of the funded 
and floating debt for five years. 

Where voters’ approval of emergency construction 
programs is required, propositions should be prepared 
and submitted to the electorate as soon as possible. It 
is generally feasible to so word submitted propositions 
that, if carried, they can be used no matter whether 
federal aid is obtained or not. 

Contract plans, specifications, and documents should 
be drawn now, so that they will be ready for immediate 
use. Since it is not known whether federal aid by way of 
grant will be available, such contract documents should 


V OL. 14, N 0.2 
be so worded that they will satisfy present feder, 
quirements and can be amended quickly to meet th, 7" 
quirements of any future law. ., 

If the PWA program is a criterion of what is ay 
happen, the attorneys for states and politica! kad 
sions must be prepared on very short notice t. . 
and understand the essential basis and workings oj = 
federal legislation for an emergency public w 7 
gram; (b) improvise applications for aid; 


into the proposed project, that it can finance its shar. of 
the cost of the project to be borne by it out of TEVENUES op 
bonds; (d) quickly adapt existing contract documen 
for planned public work to the requirements of the ney 
legislation; (e) if special local assessment rolls are ». 
quired, outline their form and guide public officers jp ore 
paring and adopting them; and (/) if special legislation 
required on account of charter or debt requirements. see 
that it is drawn as soon as possible. 


AIDS TO PRIVATE INDUSTRY 


The following obserVations, although not strictly 
applicable to postwar planning, are certainly pertiney: 
to the problem of unemployment. 

1. Employment on emergency public works is a poo 
substitute for employment by private industry, and hy 
been able to furnish only a fraction of the employmen 
that flourishing private industry has. For exampk 
buildings costing 221 million dollars were built in Neg 
York City in 1920, while buildings costing 947 millions 
were built in 1930. Not all persons in the public eye are 
convinced that an emergency public works program wil 
completely care for all postwar unemployment problems 
Some people are inclined to cast doubt on the entix 
program. Their doubts as to the quantity of public 
work to be undertaken merit study, but their doubts as 
to the validity of the use of public works to help solve 
unemployment during the immediate postwar perio 
hardly seem sound. Others believe that a federally 
sponsored plan is unnecessary, on the theory that once 
the war is over we shall have a building boom of such 
magnitude that ‘“‘construction’’ in the first ten year 
after the war will be 5% greater than in the boom year 
1920-1929. This is not a valid objection to present 
planning of public works. If a boom develops, th 
planned work can easily be held in abeyance until the 
boom is over, when there will again be need of such a 
program 

2. Public officers should encourage private construc- 
tion in their localities by (a@) encouraging private enter 
prise; (6) encouraging home building; (c) avoiding u- 
fair and excessive taxes and assessments; (d) examumung 
their zoning ordinances to see that they are equitable and 
do not unduly restrict normal, worth-while development, 
(e) examining their building codes to see that they ar 
modern and do not impose unnecessary burdens on cot- 
struction; (f) interesting labor leaders in their plans * 
that construction can be so carried out as to insure proper 
working conditions for employees with a minimum 
onerous conditions and unnecessary work stoppages. — 

Whether postwar planning develops into a ‘‘leal-rak 
ing’ proposition or a skillfully devised measure '# 
national development will depend on the soundness “ 
the action of local and. state public officers and ther 
willingness to cooperate to create a real plan for the 
physical improvement of the country. In any evel," 
is well for all to realize that an unemployment problem 
will exist after the war and that unemployed people mus 
be cared for. The plan that calls for the greatest ult 
mate return for the dollars spent is the one to be adopte! 
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_ » Y . . ; - + Satie 
Survey of Navigation on the Ohio River 
korty-Stx Locks and Dams Maintain Navigable Depth from Pittsburgh to the Mississippi 





By Freperick B. Duts, M. Am. Soc. C.E 


{TION probably ex- Bh long as water runs down to the 
sea, so long as man is possessed 
of industry and craftsmanship, so long 
as winter snows and summer skies nur- 
ture the growing crops—so long will our 
Ohio River continue as the great arterial 
highway to the outside world.” This 
thought, expressed by the late R. R. Jones 
while he was Principal Engineer in the 
Cincinnati U. S. Engineer Office, indt- 
cates the ever-present need for river trans 
port facilities to serve the Oho Valley. 
The development of the river by construc- 
tion of dams and locks and channel im- 
provements, with resulting increase in 
commerce, 1s related by Mr. Duts. 
This paper has been condensed from his 
address before the Cincinnati Section. 


on the Ohio River 

‘uries before the begin- 

rded history. The In- 

und down it in canoes 

efore the white explorers 

may assume that long 

the race or races which 

valley and of whom we 

neces but no historical 

the same. However, it 

til shortly after the close 

lutionary War that any 

amounts of goods or 

vere carried on the 

en became an artery for 

the Eastern settlements 

ad merged into a union of 

Mo.iec into the great unsettled 

North of the river the forests were broken 

narrow trails of wild animals and Indians, 

ith of the river, such pack-horse trails as led to 

} neer settlements were difficult and dangerous to 

' Barring shipwreck on the way, the Ohio River 

hed a route easier and less dangerous than those by 

For the vast migration westward, this was the 

Destiny” for millions of home seekers. The 

the river by the pioneer settlers in the valley 

tuted a most remarkable journey. It was made in 

small boats and even on rafts, hastily constructed 

sion, carrying not only the pioneers but also 

usehold goods, farm implements, horses, cattle 

unimals, besides provisions for the travelers 
inimals. 


RLY RIVER TRAFFIC AND “‘STEAMBOATING” 


ng the early pioneer period, the small boats using 

vere without power except for an occasional 

t of the early commerce, therefore, was down- 

tream. The early settlers had no adequate near mar- 

ts for their surplus produce and manufactured goods, 

shipped such commodities down the Ohio and 

Mississippi rivers to the communities along the 

Mississippi, especially to New Orleans, where much 

vas reshipped to foreign countries. At the end of 

journey to market, the Ohio Valley shippers usually 

posed of their boats, and fre 
ntly walked back home. 

1 mighty impetus to navigation 

i the Ohio River occurred with 

ntof the steamboat. The 

rst one on the river was the packet 

tl Orleans, built in Pitts 

It was a 300-ton 

vheeler, 138ftlong. Evidently 

wners did not have too much 

lence in this new type of power 

it was also ngged with 

Sts sails. There were 63 

mboats in 1819, 232 in 1832, 

und 750 in 1855 ply- 


pirgh in IS1L1. 


ts DAM ON THE OHIO RIVER 


[ype with Navigation Locks 


ing the Mississippi and Ohio rivers 
and connecting waterways. Of the 
348 steamboats built on these rivers 
in the twenty years from 1811 to 
1831, 111, or almost one-third, were 
constructed in Cincinnati. 

By the middle of the nineteenth 
century, a considerable mileage of 
railroads had been constructed in 
the valley and offered serious com- 
petition to river commerce. Low 
stages in the river frequently caused 
suspension of navigation for long 
periods, making it difficult and 
finally practically impossible for the 
river traffic to compete with the 
greater dependability of the rail 
roads. In addition, there were 
large losses in boats and cargoes 
resulting from obstructions in the channel. No aids to 
navigation, such as lights to mark the channel, were 
available. Of the 314 steamboats built from 1811 to 
1829 for use on the western rivers, 133 were lost by ship 
wreck. In spite of that and of the increasingly strong 
competition of the railways, steamboat navigation con 
tinued to increase until about 1880 because all available 
methods of transportation were required to meet the 
needs of the rapidly growing population in the valley. 

The Ohio in its natural state afforded a poor channel 
for navigation because of the frequent and long periods 
of low water. At such times not only was the depth of 
the channel insufficient but, of greater consequence, 
there were hazards in the form of bars, rocky reefs, 
snags, and other obstructions. When the losses in steam 
boats and cargoes due to channel hazards and the long 
delays due to low stages became such an economic bur 
den that the very existence of navigation on the river 
was threatened, the public began to realize the necessity 
for more adequate channel improvements. 

Practically every navigable tributary of the Ohio 
River lying wholly in one state was initially improved 
by or with the authority of that state, although prac- 
tically none of these improvements were properly main 
tained. Public demand finally caused such tributaries 
to be placed under federal jurisdiction to the extent re 
quired for the maintenance of navigation. 


| 
| 


































12 aT WHEELING, W.Va 


lypical of Chanoine-Wicket Structures with Bear-Trap Weirs 


LocK AND Dam No 


By Act of May 24, 1824, Congress appropriated 
$75,000 for the improvement of the Ohio River channel 
at six sand bars, all below Louisville. These funds were 
the first noted by Congress for actual channel improve- 
ments although the Act of April 14, 1820, provided for 
an investigation of the river below Louisville. 

On interstate waterways, and on other navigable 
streams where the Federal Government has taken over 
such rights from the states, all works for improving 
navigation have been under the supervision of the Corps 
of Engineers of the U.S. Army. That arrangement was 
initiated by President Monroe in 1824. It was not until 
August 30, 1935, however, that an Act of Congress made 
the arrangement mandatory. 

At intervals up to 1844, Congress authorized additional 
improvements to the Ohio River channel. In addition 
to dredging at shoals and removal from the channel of 
snags and other obstructions, timber and stone training 
dikes were constructed at various bars for the purpose of 
contracting the channel and increasing scour. Also, at 
certain localities the channel was improved by the con- 
struction of dams across back channels. 

After a lapse of 22 years, in 1866 Congress began again 
to appropriate funds for the construction of dikes, back 
channel dams, dredging through bars, and removal of 
snags and other obstructions. By that time, however, 
it was realized that such methods could never provide an 
adequate and dependable channel. 


RIVER TRAFFIC AFFECTED BY SERIOUS DELAYS 


Commerce on the river was augmented by the trans- 
portation of bituminous coal from fields along the Ohio 
in western Pennsylvania, eastern Ohio, northern West 
Virginia, and from the southern West Virginia fields 
along the Kanawha River. These coal shipments could 
be made only when the natural stage of the river provided 
sufficient depth for the loaded barges. Coal shipments 
were frequently suspended for long periods. 

For example, in. June 1895, when only one lock and 
dam, No. 1 or Davis Island, near Pittsburgh, had been 
completed, 1,200,000 tons of coal on 2,500 barges had 
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collected in the Pittsburgh hart 
awaiting a rise in the iVer, w on 
did not come until Novem} 
a wait of five months 
the river was too low for co 
fleets and packet boats ene 
from June 5 to the sixth oo 
following January, a periog r 
seven months. During mow 
this period the depth was insuff. 
cient to float a skiff over the Many 
shoals in the upper river. The 
writer saw an automobile bei, 
driven across the river bed a short 
distance below Wellsville, (hj, 
about 45 miles below Pittsburgh, 
A similar crossing was made at 
Wellsburg, W.Va., about 75 mil 
below Pittsburgh. 

Decadence and possible cess. 
taon of transportation on the (hip 
River was foreseen unless a mor 











dependable and reliable navigabj. 
channel was available. It wa W 
apparent also that such a channd yore W 
could be obtained only by a slack. yecessa 
water system of locks and dams ject 
as the results of the open-channd Ise 
improvements carried on for many years indicated that The | 
no adequate channel depth could be provided by that ts ni 
method. Fixed dams, such as were up to that time th Ww 
only ones in use in the United States for that purpos, it in 
were not practicable. cker 
ives. 

MOVABLE DAMS INITIATED - 


After a considerable period of investigation and study, 
the District Engineer in charge of the Ohio River im- 
provements, in his annual report for 1874, recommended 
that a lock and dam with Chanoine wickets be con- 
structed across the river about six miles below Pittsburgh 
Congress approved the recommendation, and by the Act 
approved March 3, 1875, appropriated $100,000 for the 
construction of such a dam as an experiment. Construc 
tion was commenced in 1878 but the structures were not in g 





ready for operation until 1885. By then two dams of Bigg rst 
similar type had been constructed in the Kanawha River remain 
ef, a 


upstream from Charleston, W.Va., and placed in operation 
in 1880. 

The dam near Pittsburgh was built in four sections— 
one for the navigable pass with wickets 14 ft long, and 
three with shorter wickets for regulating discharges 
through the dam. It was originally planned to operate 
all the wickets by winches from service bridges above 
the dam. Before completion of the dam, however, t 
was decided to operate the longest wickets, those above 
the pass, from a boat called a maneuver boat. The oper- 
ation of the shorter weir wickets from a service bndge 
was found unsatisfactory also. Sudden freshets caused 
vast quantities of drift to accumulate above the serve 
bridges before enough of the wickets could be lowered t 
let the drift go through, and a good part of the service 
bridges were destroyed. A short weir of the hydrat 
lically operated bear-trap type was then installed in 1889 
An innovation in this first Ohio River lock and dam ws 
the use of horizontally rolling lock gates instead ol the 
double-leaf, vertically hinged, mitering gates used a 
most universally in navigation locks before that = 
The new-type gates were constructed of pine timber an¢ 
soon had to be replaced by steel gates. 
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th was only 6 ft, but in that year, by 








No. 8 


n of more locks and dams 
ntly authorized by Con- 
ause of inadequate ap- 
progress was so slow that 
ter system was not com- 
Pittsburgh to the Pennsyl- 
line, only 40 miles below, 
[t required nineteen years 
mplete it as far down as 
ut the rate of progress by 
| been so accelerated that 
three years later, the im- 
were completed over the 
In no other stream in the 
wicket dams ever been 
such numbers. These in- 
ire also unique as regards 
f the wickets and the size 
of the river. 
109, the project navigable 
‘ Congress, it was increased to 9 
\t that time six of the locks and 


ms were already completed and three 


were so near completion that the 


essary modifications for theincreased 


lepth could not be made, and the channel depths 


those pools had to be increased by dredging. 
[he greatest obstacle to navigation on the Ohio River 
ts natural state was the ‘‘Falls of the Ohio’ at Louis- 


which in reality are a series of rapids with a fall of 


}.2 miles at low-water stage. The Falls virtually 
the river to navigation except at very high 


es. By an Act of the Kentucky Legislature of Janu 


825, a corporation, called the Louisville and 
| Canal Company, was chartered to construct a 
J around the falls. Of the 6,000 shares of stock 


riginally, the Federal Government owned 2,335 


res. By 1855, the Federal Government had acquired 


rveT 


it 5 shares of the stock but did not acquire complete 
ship of the canal until some years later when tolls 
ibolished. The canal was enlarged and new and 
locks were constructed about twenty years ago. 
general, except for improvements in details, the 
lock and dam in the Ohio River, completed in 1885, 
ned the prototype for all later structures in the 
ilithough the last ones were not finished until 1929. 
| locks designed after about 1912, two-leaf miter- 





ILLING GATES WHICH WERE First INSTALLED IN Lock 
S85—LaTER REPLACED BY SrwILaR GATES OF STEEL 
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Ick JAM at Dam No. 27—Manevuver Boat LOWERING WICKETS 


ing-type gates were installed, which accounts for the two 
types of lock gates on the river. 

As previously stated, the whole of the original system 
of slack-water improvements was completed in 1929, but 
before that was accomplished, the first four of the origi- 
nal locks with movable dams below Pittsburgh had been 
replaced with two locks with fixed dams of higher lift. 
That was due to obsolescence and deterioration of the 
old structures, mostly the former, as deeper and more 
dependable pools were needed for the immense river 
traffic in the Pittsburgh area. The first new dam below 
Pittsburgh was later rebuilt with crest gates of lift type 
and the normal pool also was raised. Subsequently the 
next two below the first four of the old locks with move 
able dams, Nos. 5 and 6, were replaced by one higher-lift 
lock and a lift gate type of dam. 

Also in recent years, three of the original locks with 
movable dams between Racine, Ohio, and Hunting 
ton, W.Va., have been replaced by one 26-ft lift lock 
and roller-type dam consisting of horizontal steel cylin- 
ders which roll upwards between piers to open the dam 
partly or fully, and vice versa for closing. It is called 
the Gallipolis Dam because of its location about 8 miles 
below the Ohio city of that name. Except for the piers, 
neither the lift-gate nor the roller type of dam restricts 
the natural flood discharge capacity of the river. Navi- 
gation can never pass over these dams, and they are 
therefore also called non-navigable types. The Galli 
polis roller dam is the largest of its kind in the world. 

In theory, all that is necessary to maintain the proj 
ect depth with Chanoine-wicket dams is to raise and 
lower the dams as river stages require. In practice, how- 
ever, it is a rather difficult problem. This was not fully 
realized until a number of the units in the system were 
in operation. The narrow limits in height between 
which the pools must be maintained; the frequent, 
rapidly changing discharge conditions in the stream; 
and the very pronounced effect which the manipula 
tion of one dam has on the dams below, are the main 
factors that complicate operations. Any single dam or 
any part of the whole series of dams cannot be operated 
solely on the basis of local conditions, independently of 
the dams below or, to a lesser extent, of the dams up 
stream. 


























First Lock AND DAM IN THE CANALIZATION PROJECT, NEAR 
PITTSBURGH REPLACED IN 1921 By A HiGuer-Lirt StrRucTURE 


DOWNSTREAM NEAR Dam No. 2 


All operations must be made with due regard to stream 
stages, rainfall and weather conditions on the watersheds, 
and the effect which the operations will have on the other 
Very close cooperation between the units in the 

system is necessary. River conditions must be antict- 
pated as much as possible. For that purpose informa- 
tion on river stages, rainfall, and weather over the water- 
sheds is collected daily, and more often when meteoro- 
logical conditions are changing or are expected to change. 

Notice of all maneuvers of dams affecting the dams 
below must be passed down the river at all times. The 
usual method of communication is by telephone, aug- 
mented by radio, for which transmitters are now lo- 
cated in the District offices in Pittsburgh, Huntington, 
Cincinnati, Louisville, and Nashville, and in the Division 
Office in Columbus, Ohio. Telegraph and teletype are 
also used. Interruptions in communications are a serious 
matter. Unfortunately they are caused by the same 
storms which cause rapid changes in the river stages, and 
thus occur generally when the exchange of information is 
most necessary. When all communication systems are 
broken, the operating crews hold themselves ready and 
act on their own initiative for such quick changes as may 
be necessary to safeguard the structures in their charge. 
lo maintain a satisfactory navigation project with such 
a system and under such conditions, requires a super- 
visory and operating personnel with considerable special 
knowledge and experience, which is obtainable only by 
long actual association with the structures. 

Drift and ice sometimes cause very serious difficulties in 
maintaining the pools. Freshets on the watersheds oc- 
casionally bring down large quantities of drift which 
lodges above the locks and dams, blocking the upper ap- 
proaches to the locks and preventing access to the upper 
sides of the dams for manipulation of wickets. There 
have been cases where drift has covered a triangular area 
extending up the river 900 ft above the axis of the dam 
on the lock side, the other leg of the triangle reaching en- 
tirely across the river, making the total area of the drift 
approximately ten acres. 

Ice is the greatest hazard under which the pools have 
to be maintained. Fortunately, severe ice conditions do 
not occur frequently. Ice gorges form above the locks 
and dams, making it difficult and sometimes impossible 
for navigation to pass through to enter or leave the 
locks. Under such conditions, it is difficult and hazardous 
to open part of the dam to pass the ice through or to 
lower the whole dam if a rising river requires it. 


dams 
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Now that construction and maintenance «{ improy 
ments for navigation on the Ohio River have beep je 
ried on for a hundred and twenty-five years, wha: he 
been the results? Have the large expenditures fo, 4 
preservation and encouragement of commerce op « 
river been justified? For many years, or until abou the 
middle of the nineteenth century, the river commerc 
almost entirely by what has been generally knoy, 7 
Western Rivers steam-driven packet boats, now almag 
extinct. Besides freight, these boats carried many Das 
sengers, as they were the most convenient mean. , 
travel between points along the river. 

The packet-boat traffic did not reach its peak ung 
after the Civil War and did not commence to decline 
preciably until about 1880, but after that date the decling 
was rapid. The decline of commerce on the river Drag. 
tically paralleled the decline of the packet boats. jy 
1905 not many such boats remained, and the freigy 
carried was about 13 million tons, mostly of coal iy 
barges pushed by steam towboats. The comnien 
reached its low point about 1917, when it was only 5 
million tons. r 

The slack-water improvements then began to be effe. 
tive. In 1926, when the canalization had been com. 
pleted from Pittsburgh to Cincinnati, the commer 
carried had risen to 19'/: million tons, and in 1930, one 
year after completion over the whole river, it rose ty 
22'/, million tons. In the next two years, on account 
the general economic depression, it dropped to about |4 
million tons, but in 1932 it began to increase rapidly. 
although in so doing it was not in harmony with trans. 
portation in general, which did not tend to increase unt] 
about five years later. Except for a slight decline in 
1937 and 1938, the rate of increase was slightly acceler. 
ated, so that by 1941, the last year for which data can be 
given, commerce had increased to 36'/, million tons 

Accompanying this substantial and almost continuous 
increase in the quantity of commerce, was the change 
in the character of the commodities carried and the in- 
creasing length of haul. The greatest increases in ton- 
nage occurred in commodities not previously transported 
in any great amounts, the principal ones being steel and 
petroleum products, especially the latter, which in 1%! 
was the second in tonnage and the first in ton-miles car- 
ried. 

From the data previously given, it is obvious that nav- 
gation improvements on the Ohio have produced satis- 
factory results. Not only has the river been restored toa 
position of considerable importance as a medium of 
transportation, but the commerce it carries has under- 
gone an increase commensurate with the expanded popu- 
lation and industrial development of the valley. While 
the increase in traffic from the low in 1917 of 5 millon 
tons to the 36'/, million tons in 1941 (or a gain of 630%) 
is strong evidence of the success of the improvements, 
it is not as accurate a gage as the ton-mileage, which 
shows a much larger gain. 

The ton-mileages of commodities hauled are a more 
proper index of the transportation services performed than 
the tons only. The length of the average haul 1s not 
available for 1917, but in 1926 it was 55.7 miles. In 19330, 
the year following the completion of canalization of the 
whole river, it was 66 miles; and in 1941, 142 miles. 
The explanation for this gradual lengthemng o! the 
average haul is that the commodities showing the largest 
increases in recent years are those which mostly orgmate 
at, or are destined for, points off the Ohio River, and 
which therefore are hauled long distances on the river. 
The principal ones are iron and steel, petroleum products, 
and sulfur. 
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ic f/Coastal Highway Spans Cross Georgia Delta 


Fixed Plate-Girder Structures Bridge Altamaha and Darien Rivers 
By C. N. Crocker 


Bripce Encrineer, State Highway DeparTMENT or Georota, ATLANTA, GA, 


iny years the State ag yp the 
Highway Department of Geor- 


is realized the value of 
of the Coastal Highway 
extends through Georgia, »e- 
South Carolina and Florida, 
lium for handling the heavy 
r traffic which has been de- 
the increase in both 
tourist transportation. 

20, with the valuable assist- 
the counties and the 


stal Highway District Associa- 


neerted plans have been in progress to develop 
| into a hard-surfaced thoroughfare capable of 


iately serving the traveling public. This problem 
ne to be solved by stage construction in the follow- 
teps’ (1) grading and draining on reasonable aline- 


hard-surfacing for two-lane traffic, and (3) 
ilinement and planning for four-lane divided 
Naturally each successive stage would be 


rned by the development in type and capacity of 


be handled. 
FOUR MAJOR BRIDGES INVOLVED 


the most critical sections, involving major 
rossings, lies within the six miles just south of 
toward Brunswick. Originally a railroad pro- 
transportation, but this was abandoned, and in 
920 the State Highway Department of Georgia 
er the fills and structures and reconstructed to 
diate a highway. There were four major bridges 
over the Darien River, Butler River, Champ- 


iver, and South Altamaha River, all outlets of the 


River as it passes through its delta on its 
the Atlantic Ocean. The first stage of construc- 
de use of the existing railroad bridges, which 

nstructed of untreated cypress and pine tim- 





Delta, the Coastal Highway en- 
counters four navigable channels. In- 
adequate structures over the Darien 
River and the South Altamaha River re- 
stricted the movement of heavy traffic. 
Two high-level plate-girder bridges were 
therefore planned to replace the old steel- 
truss swing spans. As reported by Mr. 
Crocker, the South Altamaha crossing 
has been completed and the Darien River 
Bridge will be completed shortly. 


Altamaha River’ ber. Some years ago the structures 
over the Butler and Champney 
rivers were replaced with modern 
H-20 structures of 24-ft roadway, 
with provisions for similar parallel 
bridges whenever the traffic justified 
four-lane construction. 

The next sequence in the stage 
planning was the provision of ade 
quate structures over the South 
Altamaha and Darien rivers. A 
general description of the construc- 
tion problems involved at these two 
rivers is necessarily divided into two parts——bridge con 
struction and grading operations. 

At both the Darien and South Altamaha rivers, the 
main spans as constructed by the railroad and subse 
quently adapted to highway use, consisted of one 240-ft 
hand-operated, steel-truss swing span on concrete piers, 
providing a roadway clearance of only 14 ft. The un- 
treated cypress and pine-timber trestle approaches pro- 
vided only a 15-ft roadway. This construction at first 
served traffic adequately but later conditions became such 
as to endanger the traveling public both from the view 
point of roadway width and capacity. 


SOUTH ALTAMAHA RIVER BRIDGE 


On February 9, 1940, the State Highway Department 
let the first contracts for the construction of the South 
Altamaha River crossing, covering approach embank 
ments, temporary paving, and the reinforced concrete 
part of the bridge itself. The contract for the structural 
steel was let March 28, 1941. The new bridge was 
located about 500 ft upstream from the old structure, re 


‘ 


quiring approximately 5,000 ft of relocated length oi 
roadway. 

The new bridge has a total length of 2,382 ft, provides a 
40-ft roadway between curbs (with a 10-in. offset to rail 





if SoutH ALTAMAHA RIVER ON THE COASTAL HiGHway, Drivers FoRMERLY USep PLANK-FLOORED RemMopeLep Rau 


ROAD Bripce (Lert) Now SUPERSEDED BY Spacious Deck (RIGHT 
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STABLE MATERIAL BeInc Pumpep INTO PLACE 


posts), and was designed for H-20 loading. Approach 


grades of 3.75% are connected at the vertex with a 1,000- 
ft vertical curve, raising the bridge floor to an elevation 
of 58.5 ft above mean low water. The main piers and 
1,548 ft of bridge approach are of reinforced concrete. 
[he concrete river piers support structural steel deck- 
plate girders of variable section, providing an S80-ft 
horizontal clearance between treated timber fenders for 
navigation. There is no movable span, but the vertical 
clearance of 50 ft above mean low water was approved 
by the War Department as sufficient to permit the pas- 
sage of river-borne traffic. 

The structural-steel river spans consist of two 85-ft 
deck plate girders, and two series of 91—-150-91-ft deck 
plate girders of the cantilever and suspended-span type, 
the total length being 834 ft. The end girders extended 
over the 91-ft anchor spans and were cantilevered for a 
distance of 32 ft beyond the second pier. The 86-ft sus- 
pended span was supported on the cantilever arms and 
was fastened by means of eyebar hangers with pin con- 
nections. 

In general, the structural steel design consisted of two 
main plate girders, with plate-girder floor beams and 
eight lines of rolled-section joists. The construction in- 
volved about 875 tons of structural steel. This was 
shipped by rail to Brunswick and transferred to a barge 
on which was installed a derrick with a 100-ft boom. 
After arrival at the bridge site, it was a comparatively 
simple process to lift the steel from the barge and place 
the girders in position on the prepared pier caps and the 
other members in their respective locations. This pro- 
cedure entailed very little handling at the site. 

UNTREATED PILES USED 

Reinforced concrete river piers consist of two battered 
columns tied with web walls extending approximately 10 
ft above mean high water. The individual footings were 
carried about 20 ft below the river bed and supported on 
untreated foundation piles driven into coarse compacted 
sand. Within the steel sheet-piling cofferdams, 15-ft 
seals were poured before the cofferdams were pumped out 
to permit pouring of the remaining 5-ft thickness of the 
base. Considerable trouble was encountered in driving 
the piles on account of the hard consistency of the com- 
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pacted sand, which contained , 
shell and was almost a shel! -sang mad 

Approaches consist of thirty-six 4 
ft reinforced-concrete deck -virders, 
supported on three-colum: reinforce, 
concrete bents, with bottoms of foot 
ings about 13 ft below marsh level 
The columns were battered ang «4 
together with concrete struts p. 
treated foundation piles were dries 
into hard compacted sand. The my , 
overlying the marsh varied from Sty 
27 ft in depth. The top area , 
heavily matted with cypress and pigg 
roots and marsh vegetation which . 
tended down from 2 to 4 ft. . 

The underlying muck varies jn gop. 
sistency from almost fluid to semi. 
stable, and is impregnated with {ing 
sand, which affords lateral support jo. 
the foundation piles. At the bottom g 
this muck there is a coarse « yMpacted 
sand, into which, after hard driving 
the foundation piles penetrated aboy 
10 ft. Steel sheet piles 20 ft long wer 
driven to form cofferdams for the foot 
ings, and after the piles were placed the interior of the 
cofferdams was dried and the footings poured . 
sional boils and blow-ins occurred, but very little trouble 
was encountered. 

This job is under construction at the present tim 
will be completed in the fall of 1944. The contractor 
has a well-organized construction setup with the follow 
ing major equipment: 


No. EQUIPMENT No EQUIPMENT 


1 steam-powered stiff-leg derrick 4 4-in. centrifugal pum; 
with 90-ft boom, mounted on 2 2-in. centrifugal pum; 
a lighter 36 by 72 ft 1 6-in. centrifugal pum; 
2 ‘4/»cu yd draglines 4 4-in. double-diaphragm pumps 
2 */¢-cu yd draglines 3 2-in. force pumps 
1 il-cu yd dragline 4 concrete vibrators 
3 14s concrete mixers 1 No. 3 steam hammer 
1 10s concrete mixer 1 No. | steam hammer 
| batching plant 1 No. 5,000 steam hammer 
1 32-ft tugboat 2 No. 400A steam pile extra 
3 3-in. centrifugal pumps 4 2,500-1b drop hammers 


These major units are adequately supplemented by sn 
tools and equipment. 

The contractor's equipment and plant layout were well 
adapted to handle all the problems of construction. On 
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PREPARATION FOR BRIDGE APPROACHES REQUIRED EXcav! 
Muck AND Its REPLACEMENT WITH Hypravtic Fit 
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character of the marsh and 

se torage space, it was neces- 
~ ile-trestle runways leading 
1 road to the bridge site. 

“pat xing plant—complete with 
, one l-cu yd batcher, one 
elevator—was installed on 
rm adjacent to the bridge. 
ied or 7 runways were constructed 
¥ narrow-gage, gas-operated 
1 he s . materials. One steam power 
sn wner. three vibrators, and three drag 
7 plemented by other muiscel 
ae 5 ment. It was necessary to 
——_ rt the majority of the equipment 
- f son a company-owned barge. 
ne river piers the contractor 
powered, steel stiff-leg derrick, 

vas mounted on.a lighter 36 by 
; derrick, which had a rotating 

x) ft in length, handled all the 
work on the nine piers, which 

, issembling and dismantling the CompLeTeD SoutTH ALTAMAHA CROSSING 








. el sheet-pile cofferdams, excavating 

crete ; with a l-cu yd clamshell bucket, driving the depth of about 6 ft, except adjacent to the bridge ends, 
tee ff piles, and pouring the sealfootings. Adragline where the depth was about 12 ft. 

1 eneel-tp nount . lighter 16 by 32 ft followed the foundation At one time there were six draglines operating to ex 
, forms, reinforcing steel, and concrete pedite this work. During these operations, considerable 
structural steel was delayed considerably on difficulty was caused by the sliding in of the edges of the 
priorities on steel plates, and actual con excavation due to the weight of the dragline. It was 
é ot tt interrupted until this material was made therefore found expedient to stabilize these edges by 
aa driving a line of timber piling some 10 ft away from the 
excavation. The muck was cast to the edge of the right 


a eee of way to be later thrown back on the slopes of the fill to 


h fills to the South Altamaha Bridge ex provide satisfactory material in which to grow grass. The 

fton the north end and 1,514ftonthe south fill was placed through a 16-in. shore pipe leading from a ) 

- th ends the new location tied into the existing dredge placed about 1,000 ft upstream from the new 
1m ment and it was necessary toconstruct temporary bridge. This required 3,000 ft of pipe, of which about 700 


ges to handle traffic. On account ofthe marsh ft wason pontoons. The dredge was of wooden hull con 
was necessary to remove the muck before struction, 120 by 32 ft, equipped with wood spuds 45 ft 
fill was placed in order to reduce the danger long. The power plant was a diesel engine of 800 hp 
subsidence. The fill varied in height from 3 used for direct drive for the main pump at 240 rpm. 

ve the original ground level and provided a There was also a diesel engine of 450 hp, driving a 175 
ilder width, with design slopes of approxi- kw generator at 730 amp and 120-240 volts at 300 rpm, 

[he muck was removed by draglines for a to supply power for the cutter motor. 

Material for the hydraulic fill came 
from a depth of as much as 25 ft below 
the river bed and was a coarse sand 
containing very little organic matter. 
This was ideal for the embankment. 
Hauled-in borrow material was used 
in leu of the hydraulic fill in some 
places. Sheepsfoot rollers were utilized 
where necessary to obtain compaction. 
The surfacing consists of a single-sur- 
face treatment laid on a 6-in. com- 
pacted bituminous stabilized roadbed. 
This temporary paving was provided to 
serve until major subsidence of the fills 
occurs, when it is anticipated that a 
permanent paving will be placed. This 
project was opened to traffic on No- 
vember 4, 1943. 





DARIEN RIVER BRIDGE 


On November 10. 1942, the State 
Highway Department let contracts for 
the construction of the bridge over 
the Darien River, covering all concrete 
Prers FoR CoNCRETE APPROACH SPANS and steel portions of the bridge, the 



























Civit ENGINEERING for August 1944 





Street FoR DARIEN RIVER CROSSING WAS ERECTED BY DERRICK 
SCOW 
approach fills, and the temporary paving. The new 


bridge will be 1,452.5 ft long and will have a center curb 
dividing the roadway into two 22-ft lanes. There will be 
a 4-ft sidewalk on each side of the roadway. 

One of the main difficulties in the design was to pro- 
vide satisfactory vertical clearance for navigation and 
still meet the intersection street grades in the City of 
Darien. It was greatly desired to use a fixed span so as 
not to hamper the movement of either the highway or the 
river traffic. This was accomplished by using a 3.50% 
tangent grade on the Darien end and a 2.50%, tangent 
grade on the opposite end, connected with a 400-ft verti 
cal curve. 

It was necessary to provide a restricted depth from the 
top of the roadway to the bottom of the main girders. 
This was*done by using three main girders of variable 
section, allowing the center girder to project above the 
finished roadway elevation. Curbs, 10 in. high, battered 
t in., were placed on each side of the center girder, an 
arrangement which supplied the raised center dividing 
curb previously mentioned. By this means a vertical 
clearance of 37.13 ft was obtained from mean low water 
to the bottom of the girders at a point over the fender 
system of treated timber piles. A horizontal clearance of 
110 ft is provided for navigation 

[he south approach consists of twenty-two 40-ft re- 
inforced-concrete girder spans. The main river spans 
consist of one series of 91—150—-91-ft deck plate girders of 
the cantilever and suspended-span type, and one simple 
deck-plate-girder span of 80 ft. The north approach is 
made up of four 40-ft reinforced-concrete deck girder 
spans, similar to the south approach. A center dividing 
curb was provided on the concrete decks to correspond 
with that on the structural steel spans. 


FOUNDATIONS AND PIERS 


Both end bents are composed of ten 15-1n. pre-cast con- 
crete piles with a concrete cap. The approach decks are 
supported by three-column concrete bents on untreated 
timber foundation piles. The columns are battered '/, in. 
in 12 in. in both directions and tied with a horizontal con- 
crete strut. The bottoms of the caps were curved for 
the sake of appearance. The main river piers are similar 
to the approach bents, except that they are of larger 
section, and the columns are tied together with a web 
wall 15 ft deep and 18 in. thick. On account of the depth 



































Vou. Ne 
of the water, concrete seals were necessar around 
foundation piles. 

The new structure is substantially at the same Site 
the old bridge, and three old concrete piers were 
to the bed of the stream. One of these wag 4 
pivot pier, the removal of which caused congig 
difficulty. 

In general, the design of the structural-stee! majp o. 
consists of three variable-section plate girders wig, 
in. wide flange floor beams and ten 16-in. rolled. 
joists. In order to fit the roadway grade, some of ¢ 
joists were framed into the floor beams, while others 
supported on top of them. Approximately 589 tons, 
structural steel were required. 
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GRADING OF APPROACHES 


The approach fill on the north end consists of g she 
ramp just sufficient to tie into the present grade a 
street intersection in the City of Darien. The south e 
however extends 1,260 ft before it ties in with the Dreseg 
fill. Construction condjtions are similar to those at ¢ 
South Altamaha River crossing, and it was necessary 4 
remove approximately 8 ft of muck before placing 4 
hydraulic embankment. The same methods of constr; 
tion and equipment are to be used as previously é. 
scribed for the South Altamaha River Bridge. The filj , 
present is about 90%, completed. 

The projects were divided into several contracts and 
the following tabulation gives information as to costs 
and contractors: 


SoutH ALTAMAHA 


Bridge items (except structural W. F. Scott Co., Thomasvi $457,772.08 ‘ 
steel) Ga 
Structural steel (furnished and Nashville Bridge Co., Nast a? 
erected) ville, Tenn 
Grading and paving Scott Construction Co 207 “it 
Thomasville, Ga 
Total : os. « $804 ore 
DARIEN RIVER 
Bridge items (except structural Scott Construction Co $837 S 
steel) Thomasville, Ga 
Structural steel (furnished and Nashville Bridge Co., Nash ye G4 
erected) ville, Tenn a 
Grading and paving Scott Construction Co et 
Thomasville, Ga 
Total $1,098 
All engineering and design for both projects wer 
formed by the personnel of the State Highway Depart 
ment. | 
nt 
: 
\ 
W, 
" } 
TOV" 
ry 
eve 
— 


River Prers For Dar 


Lert) SUPPLIE! 


DuRING CONSTRUCTION OF 


Bripce, NARROW-GAGE RAILWAY 

















Onsiderah 


! Main sno 
TS with 2 
rolled-be 
some of i 
Others We 
IND tons 


sofa shy 
grade at 
© south e 
the presey 
h Se at th 


CCeSSary 7 





CHICKAMAUGA PrRoyect—-TYPICAL OF MAIN-RiverR Low-Hkeap STorRAGE DEVELOPMENTS 


Basic Hydraulics of Water Storage Projects 
I. Project Layout and Lock Filling Systems 


By Georce R. Ricu, M. Ao. Soc. C.E 


Cuier Desicn ENGIneerR, TENNESSEE VALLEY AUTHORITY, KNOXVILLE, TENN 
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STABLISHMENT of design N_ reviewing 
inciples and standard de- 
signs has proved to be a great 
i money saver for the Ten- 
Sx ’ 


uley Authority. Design 
rds are not unusual, as most 
g organizations have used 
extensively. Standard de- 
other hand have seldom 
nployed so widely on proj- 
size of the hydroelectric 
ment in the Tennessee Val- 
\ series of articles on the design 
ut TVA projects appeared in 
ENGINEERING from March to October 1943. 
untage of carefully designing a tainter gate, for 
ind using the same design for repeated in 
ns, can readily beseen. This expedient, desirable 
igh it may be, is only possible if a sound design has 
rked out in the first instance and if conditions of 
tion can be controlled so that they are identical 
se. Both these requisites were supplied by the 
Skillful designers worked out the original designs, 
ng attention to most minute details. Then, since 
r the development of many projects was 
it was possible to duplicate conditions at a 
installations 
spect to layout, as well as to location and 
peration, the hydraulic projects of the Author 
lassified according to three main divisions 
nain-river projects, main-tributary storage 
ects, and secondary-tributary storage developments. 
1 the arrangement of structures for a low-head 
nt 1s the Chickamauga project. As a general 
the power station, with its high load concentrations 
red freedom from unequal settlements to insure 















the broad principles 
which have been most serviceable to 
TVA engineers in their designs, Mr. 
Rich has had reference to both American site. It is also essential that the 
and European literature of the past 
wenty years. As an introductory prin- 
ciple, he mentions the habit formed by 
engineers of going back to basic physical 
actions and proceeding from that point 
to create a design with the best modern 
tools available. This article is the first 
part of a paper presented before the 
Hydraulics Division of the Society. 


satisfactory operation of the gener 
ating machinery, is placed on the 
best foundation rock available at the 


location selected afford direct trans 
fer from the station crane to railroad 
carsand trucks. To obtain the req 
uisite economy in length of genera 
tor leads and operating cables, and 
as a practical matter of ready ac 

cessibility from an operating stand 
point, the switchyard and power 
station must naturally be grouped 
as a single unit. 

The navigation lock, operated by the Corps of Engi 
neers, is generally located on the opposite bank from thx 
power station, thus preventing any possible conflict in 
operation and maintenance between the navigation and 
power generation functions. A long upstream approach 
wall and downstream guard wall are provided to permit 
tows to enter the lock at the requisite reduced speed 
without hazard or interference from the spillway. 

Phe spillway is placed in the central part of the stream, 
the most advantageous position for distributing the dis 
charge uniformly over the stream bed so as to minimize 
the effects of erosion. It frequently happens that this is 
also in the zone where the highest natural foundation 
rock occurs, an important consideration for most econom1 
cal apron construction. At low-head main-river pro} 
ects, the operating program does not contemplate re 
duction of reservoir levels below the crest of the spillway, 
and consequently the entire regulation 1s accomplished 
by crest gates. 

In the layout of higher-head structures for a typical 
main-tributary storage project, Hiwassee for example, 
the dominant consideration is the economical location of 























HIWwASSEE 


the main dam to fit the natural bedrock topography and 
deliver the comparatively high-velocity discharge to the 
natural river channel with the least disturbance. In the 
normal drawdown cycle, the reservoir level drops far 
below the crest of the dam, and any subsequent regulation 
must be effected by means of low-level sluices. Crest 
gates of several types are provided for the control of 
flood discharges 

Che Apalachia project is typical of the arrangement of 
structures for developments on tributary streams with 
steep slopes. The impounding structure is an overflow 
gravity dam equipped with tainter gates and connected 
to the power station by a long concrete-lined tunnel so as 
to afford development of head to the limit economically 
justified. A surge tank of conventional design is exca 
vated in the solid rock just upstream of the power sta 
tion. The steel penstocks are of modern ring-girder de 
sign, controlled by butterfly valves 

With this brief perspective of typical projects as a 
background, a more detailed consideration of major 
individual structures will now be given. First comes the 
question of filling systems for navigation locks. 


FILLING SYSTEMS FOR NAVIGATION LOCKS 


In designing such systems, the problem is to reconcile 
two conflicting requirements: a reasonably short filling 
time (10 or 15 minutes), so as not to penalize traffic; and 
minimum disturbance to the shipping in the lock so as to 
avoid hazard either to vessels or to lock gates. With the 
exception of a few rough calculations for the preparation 
of model designs for testing, the practical problem cannot 
be solved by extended computations, but must be han 
dled in the laboratory. Nevertheless, it is unfair to infer 
that analytical studies have no value in lock design. 
By isolating certain of the major tendencies and studying 
them singly in simplified form, we have been able to ob 
tain many distinct aids to better planning and interpreta- 
tion of model tests 

One of the most fundamental factors is the simplified 
lock chamber of Fig. 1. The rectangular valve is opened 
instantaneously, and in accordance with the familiar 
equation for waves of small crest height in proportion to 
channel depth, a wave is propagated downstream, chang- 
ing the velocity in the chamber from zero to a constant 
value, which is readily calculated. On arrival at the 
downstream gate, this wave is reflected and travels back 
upstream, reducing the chamber velocity to zero. This 
cycle, which can easily be observed in models and proto- 
types, is repeated until levels are equalized. If a vessel 
were placed in such a chamber, it would be driven vio- 
lently first in the direction of the lower gate and then in 


Dam Provipes A Hicn Heap WITH REGULATION OF TRIBUTARY WATERS 











the opposite direction 4, 
force corresponding to the « 
ference in hydrostatic 4, 
produced by the su erelevati 
due to the wave crest > 
essential feature to note js me 
the motion of the ship a 
characteristic longityd, 
shuttling action, first ip ; 
direction of the lower gate » 
then in the direction oj th 
upper gate. In the pres 
case the impulse effect due 
jet action from the disch 
in the vicinity of the , ah 
may be assumed to prodyg 
only secondary effects. Ty 
effect of imparting a slow uni 
form motion to the valve, instead of the initial instantay, 
ous action, is illustrated in Fig. 1. Instead of having ty 
bore effect of a vertical-front wave, the water surfac ; 
inclined at a slope, as can readily be shown by convey 
tional hydraulic computations. The flat slope continy 
until the arrival of a reflection from the lower lock gat. 
On the basis of the foregoing discussion, it is evidens 
from intuition that the unbalanced hydrostatic {op 
acting on the vessel, and responsible for its characteris; ) 
longitudinal shuttling motion, is dependent not on th 
chamber velocity but only on its acceleration. Cong. 
quently the most effective means of reducing the disturb. 
ance to the ship is to make the initial valve opening very 
small and allow the discharge to increase at a uniform 


rate. Similarly, in the final stages of lockage, the inflow 
should decrease slowly at a uniform rate. 


By means of 
Fig. 2, this vital principle can be substantiated 
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DISTURBANCE OF WATER IN A SIMPLIFIED Lock CHAMBER 


re 


Fic. 1. 
By Sudden Valve Opening, (a) and (5), and by Slow | 
Valve Opening, (c) and (d) 
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to stream depth, while the simple derivations 
pe and unbalanced force on the ship are readily 
from the diagrams. 
first thought it might appear that observance of this 
rinciple would penalize traffic by markedly increasing 
ing time. Bearing in mind that in actual operation 
f valve is instantaneous in its action, it will be 
iated that since much larger conduits and valves 
employed, the total time may actually be de- 
Teas [his is due to the fact that, while the initial 
lischarge is very small, the discharge in later stages under 
jalling head is very much increased. Only the accelera- 
t the chamber velocity, must be kept small. 
rule in making comparisons is that the total 


filing time is the sum of the time that would be required 
lor instantaneous opening plus one-half the time required 
jor valve operation. 


e presence of a ship of any appreciable size in the 
mber will naturally modify the elementary action. 

is the primary wave subdivided and reflected, 
lition the pitching action of the ship is respon 
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the propagation and interference of secondary 


C Feet per Second 


v= Chamber Velocity 
in Feet per Second 
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Wave CREATED IN A Lock CHAMBER, AND (b) SLOPE 
F WATER SURFACE ON A SHIP IN THE LOCK 
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APALACHIA PROJECT, ON A TRIBUTARY WITH STEEP SLOPES 


An 8-Mile Tunnel Connects Spillway and Power House 


waves, which can be predicted by tedious calculation 
only in the early stages. Nevertheless, the parent 
action originally outlined does bear a very intimate rela 
tion to the phenomena observed in model tests and proto 
type lockage. 

One type of lock design embodying these principles, 
and used very extensively in Europe for lifts as high as 
35 ft, is commonly known as the loop system (Fig. 3). 
The filling conduits are located entirely in the headworks 
section, adjacent to the lock gates, and are frequently 
controlled by a flat rectangular fixed-roller lock valve 
operating with slow uniform vertical velocity in combina 
tion with an orifice of the type shown. The initial valve 
opening is obviously very small; and the cross-sectional 
area, and consequently the inflowing discharge, always 
increases, and in later stages decreases, very gradually 
As a result the water surface in the lock chamber has a 
flat slope and the interference from the action of direct 
and reflected waves is most favorable. 

A very advantageous accessory feature is to employ 
the venturi principle to permit enlarging the conduits 
between the valve and the point of discharge and en 
trance, materially reducing entrance losses and impulse 
effects by decreasing the velocity at the point where the 
conduit enters the lock chamber. Baffles are sometimes 
used, depending upon the lift. For lifts below 25 ft, the 
only provision commonly used is a diverging conduit. 

The venturi-loop type of design was investigated very 
extensively in connection with the Kentucky lock of the 
Authority, but the lift was so high (about 70 ft) that the 
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impulse effects due to the discharge velocity required ex- 
tensive baffling. Model tests incorporating the baffling 
provisions showed very quiet and satisfactory lockage. 
Also, comparative cost estimates actually showed a sav- 
ing in favor of this type of design over all other alternates, 
but the cost differential was not considered sufficient to 
justify pioneering so far in advance of the lift of 35 ft 
confirmed by successful prototype operation. 

In this country, the most familiar type of filling system 
in common use consists of main longitudinal conduits 
located in the side walls of the lock chamber and discharg- 
ing into the chamber by means of numerous short lateral 
ports (Fig. 4). Historically, this type of design was 
possibly initiated by cut-and-try methods before any 
appreciable research work was available on the action of 
lockage. In all but the most recent designs, the ports 
were equally spaced with a view to distributing the in- 
coming discharge uniformly over the entire lock chamber. 

Both model tests and computations demonstrate that 
the intended uniform distribution of flow is not fully 
attained unless special expedients are adopted. Model 
tests for this type exhibit the characteristic longitudinal 
shuttling action of the ship. This is of course traceable 
to the fact that time is required to accelerate the water 
in the various branches of the system, and when account 
is taken in the analysis of the factor of acceleration head, 
it is at once apparent (when the effect of entrance con- 
tractions in the ports is neglected) that the first lateral 
port will come into action initially, followed by the r »main- 
ing ports in order of their distance from the upper gate. 

In prototype action it 
is frequently observed 
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tually be reversed, owing to the ejector cction  , 
high velocity of flow in the main longitucinal oo», 
The important point to be emphasized ;.; connect 
with this type is that the simple expedient of o,.5 
spaced numerous ports does not in itsel/ insure : 
formity of discharge. Frequently this must be obtain 
by comparatively slow opening of the lock vy Alves andj 


differential spacing of the lateral ports. As a matt. ure 
practical design, this is done by reference to pay. ma 
perience and laboratory adjustments of port spacing er 


For lock installations in which the lift is 20 ft o, 
consideration should certainly be given to the eXpedtie 
of filling the chamber by cracking and slow initial open 
of the main radial gates of the lock. The mechanic; 
operation of this design is essentially that of the simpiig, 
lock. As would naturally be expected for lifts jy 
higher brackets, some form of baffling arrangemen ; 
cated on the gates is necessary to absorb the energy of 
issuing jet and thus reduce impulse effects in the chamby 

In the present state of development of the art of jg 


design, the most logical choice of filling system for jj one 
above 35 ft appears to be the longitudinal conduit » plan 
tem with differentially spaced lateral ports, operated ar do 
conjunction with a relatively slow-speed valve of lagmory le 
cross-sectional area. Although conventional designs y a thi 
to the present time seldom include the V-port featy hes s 
illustrated in Fig. 3, it is the opinion of the writer th s the 


this might advantageously replace the radial valyg 
adopted for many installations. On large and importa 
developments, it is recommended that model tests a 
comparative estimates be prepared for an alternatj 
venturi-loop type incorporating suitable baffling proy 
sions. For lifts between 10 and 35 ft, the venturi-k 
system appears to have the economic advantage; th 
discharge velocities in this range are comparatively | 
and specific provisions for baffling may not be required 
Possibly for lifts between 10 and 20 ft, and certainly j 
lifts below 10 ft, filling by cracking the main radi 
gates of the lock appears to be the logical selection. | 
borderline cases, the extent of the provisions required j 
baffling will probably determine the choice of type. 

With respect to accessories, the preference of the write 
is in the direction of greater ruggedness and simplicity 
For emergency dewatering of lock gates and chamber 
heavy floating caissons of the type customarily employe 
for navy-vard dry-dock service are used instead of poured 
dams or stoplogs; and electric-motor drives are preierrel 
to oil-operated cylinders for miter-gate operation 
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that not -the first, but 
occasionally the last, or 
some intermediate port, 
gives the maximum initial 











oer, 3 
my ie d-gir 
: ad fo 

= | The p 

-_ e for 





angar 














discharge. As has al- 
ready been indicated, this 
is due to the effect of dif 
ferences in contraction 
effects at the entrance to 
the ports and can be pre- 
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dicted analytically. See = faa tl ili ghea 
Model tests of the Watts | Per tatetat: . SN sn ieee oy \ merden 
Bar lock indicate that in Ee SRHRERERERSEEE () ee | _ 6 ihe 

early stages of filling, A“ = ge eel 
when the depth of water (cS — . . . : — ; P st b 


in the chamber is com- 
paratively low, flow in the 
first port adjacent to the 
upper lock gates will ac- 


PANAMA-ONE SECTION 
Normal Lift 30’ 
Showing Ports in Floor 
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Lock Fituinc Systems Usep in Four INSTALLATIONS 
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BONNEVILLE 
Normal Lift 59’ 
Main Longitudinal Conduit in Floor 
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1 athe “4 ) with a shortage of critical materials, designers 
ed } lane hangars for an East Coast naval atr sta- 
heen ; reinforced concrete. The resulting struc- 
ma nplify the marked progress that has been 
‘ae | he use of this material. Unusual problems 
spat a ove encountered in the design, and the framing system 
0 ft 
© expe 
tial one 
echan 
© Sim 
lifts is 
i —EMONSTRATING the adaptability of reinforced 
1 chambe 3 concrete to structures with long roof spans, six 
art 4 seaplane hangars for the Navy have been erected 
em for Ki ninthe East. Plan dimensions of one double 
onduit ov hangar are 413 by 250 ft. Each hangar has a 
yperate r opening of 160 ft, separated and flanked by two- 
ve of la ntos 31 ft wide. The curved roof of the hangar 
design . shell of reinforced concrete that is supported by 
ort featy sspaced 35 ft 6in. on centers. The shell design util 
writer th the Z-D system by Roberts and Schaefer Company. 
lial vah re made monolithic with the main bents of the 
import leantos. While there is no expansion joint 
B ieete oll nsverse direction, the building is divided longi- 
alternate nto two 71-ft units and two 54-ft 3-in. units. 
ling pe livisions, together with the use of construction 
enturi-loos nabled the contractor to pour the leantos ahead 
tage iangar roofs. The design permitted each hangar 
atively | tion to be poured independently of the adjacent 
e requir In this way a cycle of operations was possible 
rtai e greatest construction speed realized. 
ie INTERMEDIATE STIFFENING RIBS 
A 
equired fof il transverse stiffness is provided for the shell 
tye ab (nominally 3'/, in. thick) by intermediate stiffening 
the writes 10 by 20 in., located midway between arches. Be- 
simplicit s increasing the buckling safety of the shell, the small 
chamberaEDS distribute concentrated loads into the shell. The 
emplove h springing line is 28 ft above the finished floor level 
d of poires the high point of the ceiling is 55 ft above this floor 
» preferreee!. Reinforced-concrete door girders provide for 
ior rs 40 ft high at each 
the hangars. 
— nventional beam- 
, l-girder framing was 
~~) "Fie for the leantos. 
he preparation of the 
reach of the six 


ingars constructed 
the follow 

d description 

Spe cifically to 
hrst hangar con- 
l. The site was 
irea requir- 

ut. The over- 

nged from 7 to 

[he ground was 
elevation 

final floor 

test borings 
Before the 

ngs re’ poured, 








Monolithic Concrete Seaplane Hangars 


which resulted was unique. Through the use of rolling 
scaffolding the hangars were built quickly with economy 
of materials. A discussion of general problems and 
their solution is presented by Messrs. Zaborowski and 
Gruenwald, followed by a detailed account of the 
moment distribution within the hangar framing. 


Unique Design Used at East Coast Naval Air Station 
By Rospert ZaBoROwSKI, Jun. Am. Soc. C.E., and Orro GRUENWALD, 


SrrucTURAL ENGINEERS, ROBERTS AND SCHAEFER Company, Cuicaco, IL! 


an additional cut was made to the approximate level of the 
bottom of the footings. 

The soil is described as coarse, brownish-gray sand 
and gravel with a resistance against penetration (from 
test borings) of 60 to 70 blows per ft. The high and low 
elevation of this strata varied by 10 ft. The Bureau of 
Yards and Docks analyzed the borings and undisturbed 
samples and made recommendations as to allowable soil 
pressure, expected settlements, and frictional resistance 
of the soil. For mean conditions, with uniform pressure 
over the footing area, 4,000 lb per sq ft was taken as the 
allowable soil pressure. A maximum of 6,000 Ib per sq 
ft was permitted for eccentric loadings of short duration. 
A frictional resistance equal to one-third the vertical 
load was used to determine the lateral resistance against 
horizontal thrust. For each arch two galvanized bridge 
strands 1°/), in. in diameter, with an ultimate capacity of 
300,000 Ib per strand, were used to take 200,000 Ib of the 
horizontal thrust at a working load of 100,000 Ib per 
strand. Where maximum loading conditions gave a 
horizontal thrust exceeding that provided for by fric 
tional resistance and bridge strands, consideration was 
given to the passive resistance of the soil. 

Adoption of spread footings shortened the construction 
period and reduced the cost of foundations. The safety 
of putting spread footings on a rather dense stratum 
overlying a stratum of soft silt was studied by the Bureau 
of Yards and Docks. Tests of undisturbed samples 
indicated that the silt could carry the reduced unit loads 
computed on a bearing area at the silt elevation formed 





DousBLE SEAPLANE HANGAR OF REINFORCED CONCRETE 
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raised because the tie Jey 
would be greater than that j 
: either of the other solution: 
As for the second metho § 
simplified column forming ,, 
utilized the leanto areas mo, 
economically, but require 
more reinforcing steel and o: 
crete. Where method N) 
would provide a structural un 
that was essentially an ary 
method No. 2 would provi ie 
structural unit that was ecg 
tially a frame. . 

Consideration was given ¢ 
the third method in an efor: ; 
reduce the construction » 
pense of asingle inclined coly; 
requiring extensive shoring 
Investigation showed, however 
that the arches were not bene 
fited by the addition of a ve 
tical post. Loadings coy) 
occur that would produce y 
lift on this post. The com 
bined column areas and th 
angle at which the inclined 
column penetrated the leant 
by the intersection of a horizontal plane with 45-deg resulted ina loss of space and complicated the full utiliz 
planes projecting downwards from the edges of the bot- _ tion of leanto facilities. 
tom of the footings. The fourth and adopted method offered the advan 

A further study was made to determine the prac- tages of both of the first two methods. The two-sto: 
ticability of individual spread footings. A mean ec- bents are massive and tend to fix the arch at the spring 
centricity was assumed and the footing so proportioned ing line. They are easily formed. Using travelers {o 
that the center of gravity of the footing mass coincided the second-story slab and the roof slab, the contract 
with the thrust line to give a uniform soil pressure over was able to pour the leantos well in advance oi th 
the footing area. At the same time the shape was main hangars. The inclined column design has beet 
modified to keep the soil pressure below the maximum used on larger-span hangars, and the single verti 
under extreme positions of the thrust line. These column design has been used on hangars not requirin 
conditions resulted in an overlapping of footings. Com- large leanto areas. In all these cases the jobs wer 
bined footings were necessary. awarded after careful consideration had been given t¢ 

Center leanto footings were made rectangular be- conventional designs in steel, wood, and other types 
cause final loading conditions give zero eccentricity concrete framing. 








ROLLING SCAFFOLDING Usep For ArcH-RIB AND Roor-SLaB Forms 


under uniform loads. The construction procedure per- Finally, the various schemes were compared from thé 
mitted pouring one roof section at a time; hence, the standpoint of safety. The monolithic nature o/ th¢ 
footing was provided with enough area to satisfy con- adopted design and the rather unfavorable footing { 


; 
CUL 


struction loads. The footings within and at the end of conditions required comprehensive studies of the « 
the building are similar in shape and modified only by the of footing rotations, settlements, and horizontal displace 


+} 
Li 
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difference in intensity of load ments. Conservative provisions were made for thes ios 
effects, thus gaining in overall safety for the condition 0 As 
DESIGN OF ARCHES dead load plus live load when compared with the othet 
The architectural plan of this building was fixed by three methods. 
Navy standards for wood hangars. While the spans were Thought was given to the position of the shell at 1 


essentially fixed, a certain amount of flexibility was pos- connection with the arch. Construction speed 
sible in the shape of the hangar roof. The final curva- economy were greatest with the shell at the arch intra 
ture realized a dual purpose since it fulfilled structural dos, because of the simple and unobstructed movement 
requirements and permitted the reuse of wood center- of the rolling centering. . 
The design of the final structural unit, two arcu 


> | terre 


ing from a former 200-ft hangar. 

Four methods of framing were studied in considering resting on three two-story bents, is a problem 2+ t! 
the problem of bringing the arch reactions to the foot- statically indeterminate. Because the exterior bents arg 
ings 1) single columns inclined from the footings to identical in shape, the number of redundants 1s reduc: 
the springing line of the arches; (2) single columns ver- to 18. These are further reduced to 12 when a symmetr 
tical from the footings to the springing line of the arches; cal loading system is involved, taking into account dea 





(3) inverted V-frames combining inclined columns and load and temperature change or shrinkage. The com 
vertical columns; (4) two-story bents. struction procedure introduced a design involving » \ 
The first method utilized the economy of arch action redundants, a single arch supported on two two-st 
over the full span. It was found, however, that the _ bents. M 
saving in arch steel for this short span was not enough to An important consideration in the design ©! 8 
it 


offset the expense of forming high inclined columns. curved roof slab is its shape. Structural consice! 
Furthermore, the cost of using tension ties would be of load, span, buckling stability, and edge concit 
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No. 8 


curve of three radii. 


— r ive-eighths of the span 


; of 165 ft, and the re- 


er has a 65-ft radius. A 


n of transition radius 
1o 100 ft is used. 
the leantos occupy nearly 
‘the total covered area of 
it was important 
ould progress on them 
iting for the main 
fs. The contractor 
use of travelers for 
floor slab as well as 
slab. Although the 
roof would eventually 


shell, it was mecessary to 
this roof strong enough to 
tself and the construction 
ndependently of the shell. 
n ‘self-supporting’ will 


A 


rafter be applied to this struc- 


equirement. The alternate solution would require 


t both the flat roof slab and the curved shell be sup- 
ted by centering until such time as the centering could 
imultaneously lowered under both. This would pro- 


interaction between the two slabs under dead 
all subsequent loads. The term ‘‘non-self- 
ting’ will hereafter be applied to this alternate 
he stiffening rib between the arches of each 

is not required in the region of the shell formed 
65-ft radius. The small radius and short span 
equate insurance against buckling. By cutting 
short of the shell springing line, a simplification of 


nstruction work could be achieved. 


mplete investigation was made involving three 
designs: (1) leanto roof not self-supporting 


stiffening rib continuous, (2) leanto roof self-sup- 
g with stiffening rib stopping at the upper end of 
e (5-ft radius, (3) leanto roof self-supporting with 


g rib continuous: It was found that approxi- 


6 tons of steel per hangar could be saved by 
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Two-Srory Bents SupPoRTING Roor ArcH House SHOPS AND OFFICES 


using either design No. 2 or No. 3. Design No. 3 was 
finally adopted with the modification that the nb was 
continued some distance below the upper end of the 
65-ft radius. This had the effect of reducing some of the 
secondary moments in the crown area of the shell. The 
stiffening rib at the end of the shell cantilever had to be 
made continuous, since it would be dangerous practice to 
leave the edge of such a slab unthickened. It was also 
necessary in order to make a satisfactory job of keeping 
this expansion joint watertight. 

For the case of uniform symmetrical loading, the shell 
is 8 times statically indeterminate. The design was 
made in successive steps. First, continuity was estab- 
lished between the flat leanto roof and the shell. Then 
the shell was cut at the change of radius and another set 
of redundants was computed in order to restore equilib- 
rium and continuity at the section. These redundants 
introduce dampened waves of stress, which unbalance 
sections already balanced. This is similar to the system 
of solving problems by moment distribution. The sec- 
ond set of redundants introduced 
by the reflected stresses were less 
than 10% of the magnitude of the 
primary redundants. 

Results of the computations for 
the adopted design are given in 
Fig.1. Diagrams (a), (6), (c), and 
(d) show the final ring stresses 
(7:), shearing stresses along the 
arch (s), longitudinal stresses 
along the arch (7), and transverse 
moments (M2), respectively. A 
coordinate system was then laid 
out covering a given shell unit, 
and the principal stresses were 
computed in accordance with the 
laws of simple mechanics. Next, 
the directions of the principal 
stresses were determined in order 


Tension 
< 7 








Kips per Foot 


to lay out the primary shell rein- 
forcing. These trajectories are 
plotted in diagram (e), where solid 
lines denote tension and dashed 
lines, compression. Diagram (ff) 
shows a typical shell element, with 
the direction of the normal stresses 
and moments. 
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The thin curved slab used in this design (with a cross- 
sectional curve made up of circular arcs) carries itself 
and superimposed loads by direct stress action (tension 
and compression). The primary shell analysis is used in 
the design of the diagonal steel. Secondary transverse 
and longitudinal moments are then investigated. Tem- 
perature differences between the arch and this shell pro- 
duce a longitudinal bending in the shell and account for 
the major part of the steel provided for cross bending. 
In this instance, as well as for stress differences due to 
dead and live load, the economy of providing for these 
moments is not dependent on the position of the shell. 

A minimum factor of safety against buckling equal to 
6.5 exists under full load at the crown between the arch 
and the stiffening nb. This value increases rapidly to- 
wards the springing line of the shell. In order to de- 
center the shell safely, the strength and modulus of 
elasticity are determined by cylinder and beam tests be- 
fore the centering is lowered. 

At each end of the hangar there is a door girder con- 
sisting of a horizontal concrete slab supported by vertical 
struts made monolithic with the end arches. The door 
guides are mounted on the under side of the slab. The 
wind reactions are carried by the struts into the arches. 
Since the arch is thin, this twist cannot be carried by the 
arch itself down to the bents. The shell is thickened to 
approximately 10 in. along the face of the arch and de- 
signed to carry this moment. 

The complete superstructure of one building, covering 
an area of 103,870 sq ft, required 534 tons of reinforcing 
steel and 6,100 cu yd of concrete. This is equivalent 
to 10.27 Ib of reinforcing steel per sq ft of covered area, 
or 8.39 Ib of reinforcing steel per sq ft of usable floor space. 
The latter figure includes 23,389 sq ft of second floor area 
in the leantos. Putting the concrete on a comparable 
basis gives 19.0 in. of concrete per sq ft of covered area, 
and only 15.5 in. of concrete per sq ft of usable floor space. 
The complete substructure, including footings, grade 
beams, and foundations for the door tracks, required an 
additional 130 tons of reinforcing steel and approximately 
2,560 cu yd of concrete. Adding the items for the sub- 
structure and superstructure gives 664 tons of reinforcing 
steel and 8,660 cu yd of concrete. These figures do not 
include the concrete ground-floor slab. 

Enough falsework and forms were erected so that work 
could proceed on one complete transverse unit of the 
building 71 ftin length. This included six sets of travel- 
ers for the leantos (three for the second floor and three 
for the roof) and two sets for the hangar proper. A total 
of 560,000 fbm of lumber is reused four times on one 
building and then used again for a second building. 
This amounts to 2.70 fbm of lumber per sq ft of area 
covered during the use of the lumber. The bulk of this 
lumber is salvageable on completion of the work. The 
contractor had shipped to the site lumber used on other 
shell-roof projects amounting to 425,000 fbm. 
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A final comparison can be made between this type 
construction and the more conventional designs in ¢-. 
tural steel and wood. At this same site a stce] buildin 
with wood decking required 24.2 Ib of steel and 2.99 fh 
of lumber per sq ft of covered area. A wood building 
quired 3.5 lb of steel, 22.0 fbm of lumber, and 7.75 jy, , 
concrete per sq ft of covered area. The rather jj, 
quantity of concrete is due to the need for concrete pylo, 
60 ft high at each end of the leantos supporting 
wooden door girders. The quantities given are , 
for the superstructure. These quantities are not ;, 
tended to convey the impression that such designs cay 
not be made with less material, or with a different dis: 
bution of materials. They do represent actual requir, 
ments on a basis of similarity in span, loading, and 4, 
openings at the same site. 

A subject of this nature can be a matter for enqj 
argument. Job conditions vary the progress rate eye 
at the same site. The project required speed of erectio, 
The time figures given here are for a typical dou 
hangar, one of six, constructed simultaneously with ¢) 
others. The footings were started April 5, 1943, ay 
completed April 30. The leantos were started May 
and finished June 23. The shell roofs of the hangars we 
started May 29 and finished June 29, 1943. Eleven week 
after the first footings were poured the last section q 
roof was poured. Speed in this type of construct 
depends on the cyclic reuse of forms, and in this way th 
principles of mass production are applied to constructiog 
The cost of these hangars and the length of time neces 
sary for their construction indicate the competitivene 
of monolithic concrete. 

A structure as highly indeterminate as this natural! 
leads one to question the exactness of the designer 
analysis. Opportunity and time have not permitted es 
tensive measurements, but deflections of the crown | 
the arch have been recorded at the time of decentering 
The calculated deflection there, under the final dead 
load condition, based on a modulus of elasticity | 
3,000,000 Ib per sq in.,is0.628in. On April 10, 1943, afte 
decentering the second hangar roof, the Resident Eng 
neer reported a deflection of 0.985 in. in the crown for 
modulus of elasticity of 2,000,000 Ib per sq in. (based on 
simple beam test). Modifying the computed value : 
direct proportion to the moduli gives a theoretical de 
flection of 1.076in. The horizontal movement of sever 
footings was measured and the displacements from estal 
lished locations were found to be of the order of a ie 
thousandths of an inch. 

These hangars were build under the supervision 
Captain Ira P. Griffen, (CEC), U.S.N. for the Bureau « 
Yards and Docks of the Navy Department, of wh 
Rear Admiral Ben Moreell, (CEC), U.S.N., is the Chie 
The Corbetta Construction Company was the contract 
and the Roberts and Schaefer Company was the arclu 
tect-engineer 





Two Methods for Analysis of Moments 


By Orro GRUENWALD 


SrructuraAL ENncrineer, Roperts AND SCHAEFER Company, Cuicaco, ILL 


highly indeterminate structure planned for the 
Navy hangars was secured. After cutting the 
arches free of the bents, each structural unit was investi- 
gated independently under the action of unit horizontal 
forces and unit moments. The moment-distribution 


* YNSIDERABLE simplification in the design of the 


method was applied to the bents, and the slope deflectiog 
method to the arches. Once these basic units had bee 
investigated, the degree of complexity necessary to cale 
late the horizontal forces and moments required lor g¢ 
metrical continuity under any system of loading never" 
volved solving more than three simultaneous equatio" 
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DEAD LOAD ON LEFT HANGAR 


~ONSTRUCTION CONDITION (e) ONE HALF HORIZONTAL MOVEMENT 
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(k) 40° F UNIFORM TEMPERATURE INCREASt 
IN SECOND FLOORS OF ALL BENTS 


NIFORM TEMPERATURE INCREASE 
OFS OF HANGARS AND BENTS 


Fic.2. Moment D1aGRAMS AND FooTtinG REACTIONS—MOMENTs IN FT KIPs 


Moments of inertia were computed for the unrein- 
The moment of inertja of any beam 
ement beyond the face of a column was taken as in- 


k ment beyond the face of a beam was taken as infinite. 
he eflective width of the shell was considered in deter- 


fluence is not great. Rotations and deflections were 


Investigation proved that the magnitude of the arch 
id leanto moments induced by the eccentricity of the 
bent. 
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to the moments produced by vertical 
load (Fig. 2). The primary influence 
of the ring stresses in the shell, regard- 
less of the position of the latter, is the 
addition of a tensile force acting normal 
to the arch cross section. The increase 
in structural efficiency produced by a de- 
crease in the moments caused by the 
eccentricity of the normal force, is of 
secondary importance. For this reason 
the economical location of the shell and 
arch connection was governed primarily 
by simplicity in construction procedure. 

Since the bents were poured in ad- 
vance of the arches, the concrete in the 
bents had a higher modulus of elastic- 
ity than that in the arches at the time 
when the roof centering was lowered. 
Computation for the dead-load con- 
struction condition therefore assumed 
a ratio of E (bent) to EZ (arch) = 1.4. 
All other computations were based on 
a uniform modulus of elasticity. 

In the early discussion of various 
types of columns, it was asserted that 
the two-story bents were stiff enough to 
make the archeconomical. The great- 
est economy of reinforcing steel requires 
that the thrust line of the arch follow 
the axis closely. The dead-load hori- 
zontal thrust can be compared with the 
horizontal thrust of a parabolic arch 
under uniform load. Take 


total vertical reaction 

projected length of arch, springing line 
to springing line 

rise of arch axis 


wl 


h= 


For the parabolic arch the horizontal 
thrust is wi/?/Sh. For the arch attached 
to the two-story bents, this thrust is 
reduced to wi*?/10.4h. It is of interest 
to know that the thrust becomes 
wl*?/8.03h for the condition of full fixity 
at the springing line. 

The crown moment would be re- 
duced to 255 ft-kips, and the moment 
at the springing line would become 
1,308 ft-kips. 

The shell loads were included in two 
steps—the first, as a uniform vertical 
load per foot of arch; the second, asa 
tangential force acting at the intersec- 
tion of the shell and arch face equal 
in magnitude to the ring stresses act- 
ing in the shell for the given condition 
of loading. 


If one or both columns of a single exterior bent (for 
example, the left one) settle, the arch in the far span (that 
is, the right hangar) is not affected appreciably. 
thermore, the magnitude of the moment at the footing is 
relatively unaffected by settlements of the order of 1 in. 

The crown moment for the condition of a 40-deg 
uniform temperature increase in the roofs of hangars 
and bents added to the final dead-load moment becomes 
very nearly zero. 
second floors of the bents is shown to have little effect 
on the arch, and the bent moments are very similar to 
those associated with such action in a simple two-story 


Fur- 


A 40-deg temperature increase in the 
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Shear Failures Under Footings 


By Paut ANDERSEN, Assoc. M. Am. Soc. C.E. 


Mayor, Crvit Arrateas Drvtston, Attreo Mitrrary Government, Supreme Heavgvuarrers, 
Attrep Expepitronary Forces tn ENGLAND 


HILE settlements under a footing are caused by 

consolidation of the supporting soil, actual rup- 
ture of the ground is due to a shear failure along some 
curved surface. A typical failure line generally extends 
from one edge of the footing down through the soil and 
then up to some point of the top surface, the tangent 
generally making an angle of 45 deg with the horizontal. 
As will be shown, considerable simplification of the mathe- 
matical analysis can be obtained by substituting circular 
arcs for the curved failure line. 

In Fig. 1 is shown a footing of width B and transmitting 
aload P. The shearing resistance of each unit element 
of the half circle, representing a possible failure line, is V 
tan ¢, N being the normal pressure intensity and @ the 
angle of internal friction. If only the weight, w, of the 
overlying soil is considered, it is seen that the total verti- 
cal force acting on an infinitesimal element will be 


r sin 0 X rd 0 sin @ X w = wr’ sin® 6d8... .(1) 
and the normal component on this element will be 
wr? sin*® 


Taking moments about the center of the semicircle gives 


(r — } = | ” wr? sin’ @ tan ¢@d@ X r....(3) 
0 


» 


= 


Integrating and solving for B, 


Swr* tan @ 
= 2? — 
B= 2 3P 





To each value of r will correspond a value of footing 
width, B, over which the foundation pressure must be 
distributed in order to avoid failure along the correspond- 
ing semicircle. The most dangerous failure line is the 
one which gives the largest value of B. If B is large 
enough to prevent failure along this line, it will auto- 
matically satisfy all other possible failure lines. 


dB ee *. 7 


Swr?tand _ if = (5) 
bin P V4wtang 


= (); 7 


Substituting this expression in 
Eq. 4 gives 





9 9 
B = - P = <r. (6) 
3\V w tan ¢ 


—-+ 
a“ 





This expression is consider- 


ably on the safe side, as no ac- NY 
count was taken of the in- - Serer: | 
kr ag 


creased shearing resistance due 
to the footing load, P, on por- 
tions of the plane of. rupture. 
As Eq. 8 shows, the most 
dangerous radius is slightly 


(a) RESULTANT OF 
COHESIVE FORCES 


TT 
' 
| | 
» 
\ + 0.785 r—» 2 
lo 


oe 
Li conti ~~ 
P a 2 











N tan @ rdé 


REPRESENTATION OF Forces CAUSING SHEAR FaILure 
oF Sort UNDER A Foorine 


Fro. 1. 


smaller than the footing width, B. It can therefore be 
assumed without appreciable error that the load P is 
uniformly distributed over one quadrant of the semi- 


circle. Taking moments about the center of the semi 
circle gives 
B Wp . 
P(r - 5) = I > sin? @ tan ordér + 
0 
wr® sin* @ tan dé. .(7) 
0 


Proceeding as before, the minimum width B, of the 
footing is found to be 


2 Pune 
2 rT ~ 9 
B=- 2 — 5 tang) A ae 8 
3( 2 ietae 


NUMERICAL EXAMPLE 


It is desired to find the required width for a bridge pier 
40 ft long, transmitting a load of 1,000 tons. The soil 
weighs 100 Ib per cu ft and has an angle of internal friction 
equal to 30°. The load, P, per lin ft, will equal 50 kips 





















Li i) | wtb per Ft) | | 
: ; 77) 7/77 ‘ 
| 1117 
‘ \ 
‘ \ osr—ye . \ oe 2) 
c \ 8 5 \ 3 
5 °o 3S | . 
; * NC] 
3 | 2 is | 
a —~ a —~——+ 
0.67 pr tan ¢ “—- 059 wr tan ? 7 
Due to Superimposed Load Due to Weight of Earth 


(b) RESULTANT OF FRICTIONAL FORCES 


Fic. 2. ResutTaNnt Forces UNDER A FOOTING 
360 





N o. 8 


in Eq. 8, 





7 « 3 
, (2 - 0577) 
8 Woo 501000 = 7.91 ft 


of safety of 2 is assumed, the footing width 
cnould be made 15.8 ft. 

Sil hesion, which does not depend on the value of 
- normal stress, can be taken into account by subtract- 
nother term from Eqs. 4 and 8. From Fig. 2 it is 


If a factor 
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seen that this term should be 


2 
kr X 0.785 X 4 X 5 = 6.28... 0. (9) 


P 

In case of a footing resting at a subsurface level, a 
possible failure line can be approximated by two quarter- 
circles whose radii have a difference equal to the depth of 
the footing below the surface. If only friction is present 
along this failure line, resistance to rupture can be ex- 
pressed by the resultants in Fig. 2(6). In case of cohe- 
sion, the information given in Fig. 2(@) should also be 
taken into account. 





N the application of the method of direct design to 
indeterminate trusses, several inconsistencies may 
«cur. By a study of the necessary and sufficient con- 
ditions, these inconsistencies are rectified. Conse- 
quently, other interesting conclusions and simplifications 
we found. To demonstrate the conditions, it is neces- 
sary to recall briefly the principles underlying the 
method of direct design. 

Considering a pin-jointed framework of m members, 
where the loads and reactions occur at the joints only, 
the strain energy U of the framework is 
















R FarLure 


erefore be 
load P is 
the semi- 
the semi Fl, 


ain or, er 


where F, is the force in the bar i; J;, A, and E, are the 
length, area, and modulus of elasticity, respectively, of 
bar 4. 

Extra bars inserted in the structure will be redundant 
and the forces in the resulting structure can no longer 
be found by a stress diagram or by simple resolution of 
forces. Let the unknown forces in these redundant bars 
be denoted by X,, Xe,... Assuming the principle of 
superposition, the forces in any bar 7 will in general be 
of the form 


P, = a,P, + b.P.+ + u,X, + 0X2 + 2 6 ..(2) 
ridge pier 

The soil 
al friction 


il 50 kips 


where a,, ,, , Uy, Vy, . . . are the numerical coefficients 
depending only upon the geometry of the framework, 
= can be calculated for the structure by statics. 
‘hus @; is the force in bar i due to a unit load acting at 
he same point and in the same direction as P,, with 
-and X,, Xy,... removed. A similar procedure 
is carried out for b,, ‘ete. The coefficients u, are the 
oro rces in the bars due to two oppositely directed unit 
loads acting in the direction of the redundant member 
Ay, where P,, P,, +. and Xo, ++» are removed. A 
smilar procedure is carried out for v,, .... 

By the principle of least work, 


) 
ax, 7% 5x, 7 %- 


g Eq. 3 to Eq. 1, 


PUTT. 0 et (3) 


Applyin; 


Restricted Conditions in Direct Design of Indeterminate 
‘Trusses 


By A. G. StTRANDHAGEN, Jun. Am. Soc. C.E. 
AssIstANt Proressor or Mecuanics, Carnecie INstiTuTe or TecHNoLocy, PrrrssurGH, Pa. 


OU _ Sy Fd OF, _ 
OX, uA fe, OX, 


OU _ 
oXs 


AE; a 


Calculating so ie OF ,/OX2, ..., from Eq. 2, and 
pean in Eq. 4 the following is obtained, 


+t UX, + uX2.+. . ud 


\(a,P: + biP2 +. a0 
Seti tb tit ahs t hs +. -Deds 
i=l AE; 

(5) 


It is to be noticed that the cross-sectional area of all 
bars is required as well as the modulus of elasticity; the 
latter restriction can be removed if E,; = E (i = 1, 2, 

. n), that is, the material of which the structure is 
made is the same throughout. By noting that 


5s; = (a,P; + bP» 4 see + u,X, a a 4X2 of o* .)/Ay. s . (6) 
Eqs. 5 take the following form: 

p > Sh; = °) 

on ..(7) 


s sed, = of 


i=l 


A series of equations corresponding to Eqs. 7 can now 
be written, the number of which will be determined from 
the number of redundant members. 

In the method of direct design Eqs. 7 are used, whereas 
the older method of approach uses Eq. 5. Solution of 
the simultaneous equations represented by Eqs. 5 leads 
to the evaluation of X,, X2, ..., from which the corre- 
sponding stresses in the truss are found. Usually the 
stresses are of a wide range, notwithstanding the fact 
that they are often above the design stress, and hence 
the assumed areas are changed and the process repeated. 
This leads to a process of trial and error in addition to 
laborious calculations. A more desirable and direct 
method is to use Eqs. 7 by stipulating the stresses that 
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each member must withstand, thus the method of direct 
design. However the satisfying of Eqs. 7 does not 
necessarily indicate that the assumed stresses are 
possible. 

It is the purpose now to show that Eqs. 7 are not 
satisfied until the stresses computed are the assumed 
stresses in magnitude and sense. Application of the 
necessary and sufficient conditions is shown in the 
following example. 

The rectangular frame shown in Fig. 1 (a) is subject 
to loads P and QV. Removing the external loads and 
replacing the redundant member by a unit load, the u;, 
coefficients are obtained. Eqs. 7 become with u, and /, 
from the preceding diagrams 
sel cos? 8 — sl sin? 6 — 

Sd cos* 6 + spl + sd = O........(8) 

For economical design, it is desirable to have the 
members carry the same magnitude of stress, thus 
assuming 


s,/ sin® @ 


Ss = +5 (tensile stress) (9) 


5) Sy = Ss = —sS (compressive stress) 


Then Eq. 8 becomes 
(s — s)lsin? 6+ (s — s)\lcos?6+(s—s\l=0...... (10) 


Equation 10 indicates that regardless of the magnitude 
of the stresses assumed, Eqs. 7 are satisfied for all values pf 
6, providing the bars are stressed in equal magnitude in 
compression and tension, and that certain bars be 
stressed as indicated by Eqs. 9. The calculations for a, 
and 5, are shown in Figs. 1 (c) and (d). 

From Fig. | (a) and (0) the force in any bar of the truss 
can be obtained as a function of X, the unknown re- 
dundant force. Similarly by Eq. 6 the stress is likewise 
obtained. In order to insure that the assumed conditions 
of Eqs. 9 are adhered to with proper sign conventions 
(sufficient conditions), it is necessary to analyze each bar 
for the range of X. Since sin @ > 0 and cos @ > 0 for (0 
< 60< w/2) and A, >0( = 1, 2,...m), then for 


—X sin 0 = —sA,, 
or any value of X > 0 satisfies above. 


BAR l1: 


Bar 2: P — X cos @ = +sAz, 
or provided X/P < sec @. 
Bar 3: Ptané@— X sin @ = sAsz, 
provided X/P < sec @. 
Bar 4: P—Q— Xcos@= —SA,, 


provided X/P > (1 — Q/P) sec @. 


Similarly for Bar 
5 and Bar 6 whose 
restrictions are the 
same as Bar | and ® 
Bar 2 respectively. 
Where Q < P, 
a graph for this 
design is shown in 
Fig. 1 (e). The 
permissible range 
for X as a func- 
tion of @, that is, 
X(@), is shown by 
the shaded area. 
Given P, Q, and @ 
where O< P, X is 
computed which 
will insure the 
satisfying of con- 
ditions (9) and (8), 40 
as well as Eqs. 7. 
It thus appears 
that the selection 3 
of the stress con- § 20 
ditions assumed in 
Eqs. 9 was not 10 
sufficient unless 
the force in the 
redundant mem- 
ber X(@) was re- 
stricted in range, Fic. 1. 
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RECTANGULAR REDUNDANT 


hence necessary FRAME WITH SOLUTION FOR Force 
but not sufficient in ANY Mura 
conditions. 


If Q = P, it can be seen that the range for X is 
(0< X/P < sec 6) shown by the shaded area in Fig. | (/), 

If Q = 0, there are two inconsistencies which cannot 
be satisfied, that is, 


X/P < sec O@and X/P > sec 6 


No value of X will satisfy these conditions. Hence 
the satisfying of Eq. 8 is necessary but not sufficient. 
Further study of this specific problem, Q = 0, will reveal, 
by using a parallel to the foregoing, that this is an im- 
possible case either with the conditions of Eq. 9, o 
with these stresses taken in different order. Hence it isim- 
possible to have the stresses equal in magnitude in all bars 

An analysis of this kind clearly indicates what design 
is possible or impossible. It also indicates the range m 
which X may take permissible values, a valuable aid i 
the designer is confronted with elastic buckling. 











Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 











Suggested New Bidding for Building 
Materials 


To tHe Eprror: A short item of interest in the June issue of 
Civi ENGINEERING (page 274) announced a proposal by the Pro- 
ducers’ Council, Inc., for a new bidding practice for building ma- 
terials to replace the controversial ‘‘or equal’ clause. This pro- 
posal has created widespread interest. It has been generously ap- 








proved by some and as vigorously opposed by others. Several 
very pertinent questions have been raised concerning it 

One important question is whether the proposed bidding pra 
tice restricts competition. It is primarily to dissipate the latter 
question that this letter has been prepared. The misunderstant- 
ing undoubtedly arises from the fact that one product has to be 
named by the specifier to govern the basic bid so that all bidders 
submit strictly comparable basic bids. However, the spec 
may name several makes of products in the specifications, and the 
bidders, in any case, are permitted to offer other products which ™ 
























4, No , No.8 
vould give equal quality and value (to be furnished 
By - rice as the product named for the basic bid or at a 
Kcos : 


oe lower price, as the case may be). 

‘ 7 , |'s plan is offered as a substitute for the ‘‘or equal”’ 
e instances where the architect or engineer cus- 
the ‘or equal’ clause. The new procedure in no way 
se of standard specifications in which no product is 


. 
ixeme@ 


\ ; 
~1x00s ) , I proposed for use primarily in private construction, 
Coefficients ¥ : public construction where present legal limitations 
(0) : its application. However, if it demonstrates its 
Ro ro private work, ways and means undoubtedly can be 


ipt it to public bidding. 
J. W. Fortin, Assoc. M. Am. Soc. C.E, 
Managing Director, The 
Producers’ Council, Inc. 
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In Protest Against Collective 
Bargaining 
x Str: The writer, as a Life Member of the Society and as 
worshipper at its professional shrine for considerably more than 
its lifetime, feels obliged to record his protest against the re- 
tions of the Board of Direction toward “‘unionizing’’ the 
ership 
elieves that these actions are: 
Contrary to Article One of the Constitution of the Society, 
Contrary to the spirit and intent of all the previous conduct 
\ ‘the Society and of all the long struggle for its elevation. 








SANA \S Un-American (in that they abandon fundamental principle 
30 6 for temporary expediency); they launch a policy of ‘appeasement, 
es will prove worse than futile. 
EDUNDANT vriter further believes that these actions of the Board of 
2 Force Tirection and its agents have been bureaucratic in the extreme; 
that they annihilate all past efforts for the establishment of civil 
engineering as a learned profession; and that, unless they are 
promptly repudiated by the Society’s membership, they will result 
for X is relegation of civil engineers to the level of skilled tech- 
Fig. | ( 
ch cannot W. W. Crossy, M. Am. Soc. C.E. 
‘ ° 
[he Engineer and Postwar Planning 
s. Hence rue Eprror. In connection with Colonel Carey’s article on 


sufficient. MEPostWar engineering projects in the July issue, I am struck by the 
rill reveal fact that civil engineers are wasting their suggestions on other 


in on im. ivilengineers. Only legislators can effectuate what Colonel Carey 
Ri : q J suggests. Nevertheless, we civil engineers keep talking to our- 
Al. v7, U *.¢ y . . . 

q s instead of to our fellow citizens. We continue to limit our 


ce itis m- le as though we were Boy Scouts around a camp fire telling 
in all bars. each other what we generally know. Let’s put our ideas before a 
1at design MM public forum, so that something may be done about them. 
> range in We admit we know how to originate, plan, design, and specify. 
ible aid if n, why not reveal our professional abilities to groups that can 
. pass laws and ordnances to enable our dreams to become realities? 
have had legislators, for example, ask if viaducts are bridges. 
Whereas if we become more cooperative minded, our legislators 
will more and more turn to qualified engineers for their engineering 
terminology and guidance. 

President has forwarded to Congress a report on inter- 
regional highways. This report .is full of technical possibilities, 
jut there is no way of making these possibilities useful to the tax- 
payers who, in turn, will be needed to tell their congressmen to vote 
authorization and appropriations for this proposed inter-regional 
—— syste Perhaps if we would convert the function of such a high- 
Way system into reduced costs of food, clothing, and shelter, we 
would travel farther and faster. 

\ parkway is nothing but a highway for those who like attractive 


iding prac- roadside development or natural scenic outlooks. When will civil 


. the latter “agineers realize that travelways are fundamentally for the trav- 

nderstand-3 “* and not for the travel vehicle? Though we wouldn’t care to 

+ has to be nee on Ireight trains, we continue to ride behind freight trucks ex- 

all bidders pesed to the constant hazard of mixed traffic. Safety in travel is 

e species * “ rican First.” Yet in each of the prewar years more people 
i the were killes 


‘on the highways of America than were killed in England 
“4st year by German bombs. 


ns, anc 
ts which i 
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If metropolitan planning is to become really effective, civil engi- 
neers will have to divert the mind of the average citizen away 
from man-made city limits. The boastful local pride of the aver- 
age person is generally unwarranted, because he has usually con- 
tributed nothing toward the development of his urban area. 
“‘Metregional”’ planning is one of the great engineering opportuni- 
ties of tomorrow. 

While attending the International Housing and Planning 
Congress in Stockholm in 1939, I was amazed by the evidence that 
re-urbanization of large cities everywhere was considered essential. 
Since then some of these antiquated urban areas have been bombed 
out of existence, and rebuilding them will require civil engineering 
of the broadest type. 

Another field for postwar planning is the coordination of ter- 
minals. Toexpedite the movement of passengers and freight and to 
decrease operating expenses, terminals for all the different ways of 
transit must be coordinated and their facilities unified. The great 
savings that would result must become realities in the postwar world. 

Let us suggest to church wardens that houses of worship are im- 
portant enough to be surrounded with ample well-landscaped 
grounds. There is plenty of land in America to doit. Let us tell 
the doctors that we are ready to build a hospital in every county as 
a postwar memorial to their local war heroes. 

We are spending an average of $100 per capita per month for 
global war. What shall we budget for postwar projects? That, 
civil engineers must help decide. The foregoing suggestions are 
merely indications of what our postwar plans can be. They will be 
small or great, depending upon our ability to enlist legislators in the 
cause of projects suitable to a great new technical era. 

A. P. GREENSFELDER, M. Am. Soc. C.E. 
Chairman, Fruin-Colnon 
Contracting Company 
St. Louis, Mo. 





Forum on Professional Relations 


ConpbucTED COLUMN OF HYPOTHETICAL QUESTIONS WITH ANSWERS 
BY Dr. MEap 


In the current issue Dr. Mead gives his answer to Question No. 23, 
which was stated in the June issue of ‘Civil Engineering.”’ The ques- 
tion reads as follows: ‘‘A young engineer, ‘A,’ is employed by a certain 
firm and is—by verbal agreement—to remain with the company for two 
years. At the end of the first year, he is approached by another firm 
which desires to employ him. ‘A’ does not mention his agreement 
with the first firm but suggests a salary which he considers so exhorbi- 
tant that it would not be considered. The new firm, however, is satis- 
fied with the salary mentioned and agrees to it if the young engineer 
will immediately undertake the work. What should the young engi- 
neer do?” 


Any agreement should be carefully considered before it is made 
and, once made, it should be duly carried out. Dependability is 
the primary requirement for any successful engineer, and if he is 
willing to break his word for an increased salary he cannot be re- 
garded as a dependable man. In fact, it may be said in general 
that he has laid the foundation for professional failure. 

The engineer, in the case in point, should have stated at once that 
he had agreed to stay with his employer for another year and was 
therefore unavailable until the end of that period. His silence on 
the agreement and the fact that he named a salary gave the impres- 
sion that he was free to accept a new position at once. He there- 
fore placed himself in an embarrassing position in that he must 
either accept the new offer, thus breaking his word with his present 
employer, or explain the situation to him, which he should have 
done when the prospective new employer first approached him. 

DANIEL W. Mgap, Past-President and 
Hon. M. Am. Soc. C.E. 
Madison, Wis. 


Question No. 24, as given in the July number, will be answered 
in the next, or September, issue. Next in the series the following 
question is announced. Replies may be received until September 
5, with answers in the October issue. 

QueEsTION No. 25: A municipality hires the services of an engineer 
on a salary basis of $3,000 per year. Is the engineer justified in doing 
private work during his spare time and keeping the pay therefor for 
his own use? 
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Classification and Compensation Plan Adopted by 
Board of Direction 


Professional civil engineering positions were classified and a com- 
pensation plan established by action of the Board of Direction at its 
meeting in Cleveland on July 18, 1944. In presenting this classi- 
fication and compensation plan, the Committee on Salaries also 
recommended its publication with provision for reprints. The report 
as adopted follows: 


Previous CLASSIFICATION AND COMPENSATION PLANS 


In February 1939 Crvi. ENGINEERING published, for appraisal 
and discussion, a classification and compensation plan for Civil 
Engineering Positions, prepared by the Society’s Committee on 
Salaries, which had been presented to the Board of Direction at its 
January 1939 meeting. In succeeding weeks 24 Local Sections, 
with membership totaling approximately 7,400, submitted reports, 
and in addition written comments were received from numerous 
individual members of the Society. 

At the April 1939 meeting of the Board, a special committee of 
three members of the Board of Direction was appointed to cor- 
relate the comments, suggestions, and criticisms received and to 
report back to the Board with recommendations. This classifica- 
tion and compensation plan was adopted unanimously July 25, 
1939. 

At the January 16, 1940, meeting of the Board, the Professional 
Grades I, II, and III were amended to lower the experience require- 
ments by two years. 

On October 10, 1943, a report was submitted to the Board, which, 
although approved by the Board, was returned to the Committee 
for clarification and enlargement. 


FOREWORD 


Professional civil engineering positions should be classified 
according to relative importance of duties to be performed and to 
the responsibilities incident thereto. In this report, therefore, a 
general specification has been established for each classification and 
is intended to describe the duties and requirements usually as- 
sociated with the classification and the qualifications expected of 
the person properly to perform the work and to assume the re- 
sponsibilities specified. 

These classifications should be used with judgment and dis- 
cretion as to application or adaptability to meet local situations 
and sectional divergences, which naturally exist within a field that 
is national in extent. It is expected that in applying this plan to 
organizations which do not have employees in all of the nine classi- 
fications, due consideration will be given to the appropriate rela- 
tionship of the various positions which exist in such organizations 
and the duties and responsibilities of such positions. When so used, 
the following classification and compensation plan will serve as an 
adequate guide to establish the basic organization requirements as 
well as the appropriate minimum compensation. 

Note that the grade numbers have each been increased by one; 
that is, new Grade II corresponds approximately to Grade I of the 
previous system; new Grade III to old Grade II, etc. The new 
Grade I is thus the first grade in a complete series for professionally 
minded engineers. 


CLASSIFICATION AND COMPENSATION PLAN FOR PROFESSIONAL 
Civi. ENGINEERING POSITIONS 
Grade I ($1,980 to $2,460) 


Definition and Duties: To include all positions, the duties of 
which involve civil engineering work of minor professional dif- 
ficulty and little responsibility but which is of the nature of training 
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AFFAIRS 


for advancement into the higher professional grades. This «». 
neer-in-training grade is designed to apply to those beginners j 
the profession who are professionally minded and whose educa: 
or experience will have fitted them, after a suitable training per 
to undertake the duties-and responsibilities of the higher profes 
sional grades. It is not inclusive of those positions which, in th. 
nature, generally will not lead to advancement into the highe 
professional grades. 

Minimum Requirements: Education and Experience. Gra 
tion with a degree in engineering from an engineering schooj 
recognized standing. 


Note: Although a person without complete college educa 

in engineering cannot meet the minimum requirements for Proje 
sional Grade I, he may, if professionally minded, acquire during b 
employment with an engineering organization in work correspon 
ing to this grade the necessary training, experience, and self-ip 
provement to enable him to qualify for entrance to Grade I 


Compensation: 


Starting Rate $165 a month—$1,980 a year 
Full Rate $205 a month—$2,460 a year 


Grade II ($2,460 to $3,000) 


Definition and Duties: To include all positions involving th 
performance of professional civil engineering duties under som 
measure of supervision, and with the opportunity for the exercises 
some independent judgment. 

Minimum Requirements: Education and Experience. (¢) 
Graduation with a degree in engineering from an engineeriz 
school of recognized standing plus one year’s experience in progr 
sive professional civil engineering work; or (+) graduation from 
high school plus six years’ technical engineering experience supple- 
mented by additional self-improvement carried out through study 
of technical engineering subjects designed for advancement to the 
higher professional grades; or (c) an equivalent combination of 
(a) and (d). 











Compensation: 
Starting Rate $205 a month—$2,460 a year 
Full Rate $250 a month—$3,000 a year 


Grade III ($3,000 to $3,600) 


Definition and Duties: To include all positions involving (4 
performance of professional civil engineering duties, under gen 
supervision, with limited latitude for independent actions and 
decisions; to perform engineering work of intermediate prole 
sional difficulty and responsibility requiring the exercise of ind 
pendent judgment. 

Minimum Requirements: Education and Experience. 
Graduation with a degree in engineering from an engineering schol 
of recognized standing plus at least two years’ successful experien® 
in progressive professional civil engineering work; or (>) grac 
tion from high school plus at least seven years’ technical engineeriig 
experience supplemented by additional self-improvement care 
out through study of technical engineering subjects designed © 
advancement to the higher professional grades; or (¢) an equivale® 
combination of (a) and (0). 


4) 


Compensation: 


Starting Rate $250 a month—$3,000 a year 
Full Rate $300 a month—$3,600 a year 


al I No. 8 
OL. 44) 
ade IV <3 600 to $4,200) 
nyinition and Duties: To include all positions involving the 
jormance of professional civil engineering duties under general 
eervision, and with considerable latitude for independent un- 
a viewed actions and decisions; to perform engineering work of sub- 
antial prof sional difficulty and responsibility; to exercise inde- 
“jent judgment and, in certain cases, to supervise the work of 
Vv bers , , : : 
vinimum Requirements: Education and Experience. (a) 
-aduation with a degree in engineering from an engineering 
» oo) of recognized standing plus at least four years’ successful 
voerience in progressive civil engineering work with demon- 
des. This eng ated aptitude and capacity for increased responsibilities, one 
se beginners j ar of which must have been in responsible charge of work; or 
whose educat; graduation from high school plus at least nine years’ technical 
training perig sneering experience supplemented by additional self-improve- 
© higher proj - carried out through study of technical engineering subjects 
Which, in thefM——.<igned for advancement to the higher professional grades; or 
Into the highs an equivalent combination of (a) and (0). 













































ence. Gra 


: mbensalton: 
eTing school ¢ . 


Starting Rate $300 a month-—$3,600 a year 
Full Rate $350 a month—$4,200 a year 


lege educa 
ortho hee bade V ($4,200 to $5,160) 
rk correspond Definition and Duties: To include all positions involving the 
e, and self-in formance of professional civil engineering duties under general 
Grade II pervision, and with wide latitude for independent unreviewed 
ons and decisions; to have responsible charge of a subdivision 
/ an engineering organization; to perform difficult engineering 
rk requiring technical training, previous experience, recognized 
adership, and the exercise of independent judgment. 
Vinimum Requirements: Education and Experience. (a) 
aduation with a degree in engineering from an engineering school 
‘recognized standing plus at least six years’ successful experience 
involving th progressive professional civil engineering work with demon- 
-s under somimmeraccd aptitude and capacity for increased responsibilities, two 
the exercise olffmears of which must have been in responsible charge of work; or (6) 
raduation from high school plus at least eleven years’ technical 
perience. (iMmmpnsineering experience supplemented by additional self-im- 
Nn engineering ovement carried out through study of technical engineering sub- 
nce in progr ts designed for advancement to the higher professional grades; 
aduation froa c) an equivalent combination of (a) and (6). 
rience supp 
through stud) Compensation: 
= coal Starting Rate $350 a month—$4,200 a year 


Full Rate $430 a month—$5,160 a year 


rade VI ($5,280 to $6,480) 


Definition and Duties: To include all positions involving the 
erlormance of professional civil engineering duties under general 
ipervision and with wide latitude for independent unreviewed ac- 
ions and decisions; to have responsible charge of a division of an 
Ingineering organization; to perform difficult professional engi- 
ing work requiring technical training and previous experience; 
) exercise independent judgment; to be possessed of the quality 
leadership; to direct a staff on design or construction, or to super- 
is an investigative survey or direct extensive studies of projects. 
Minimum Requirements: Education and Experience. (a) 
raduation with a degree in engineering from an engineering 
hool of recognized standing plus at least six years’ successful ex- 
perience in progressive professional civil engineering work with 
«monstrated aptitude and capacity for increased responsibilities, 
uur years of which must have been in responsible charge of work, 
" luding two years which have demonstrated marked professional 
tamments; or, (6) graduation from high school plus at least 
Heven years’ technical engineering experience supplemented by 
dditional self-improvement carried out through study of techni- 
fai engineering subjects designed for advancement to the higher 
professional grades; or (c) an equivalent combination of (a) and (6). 


involving the 
under gene 

actions an 
pdliate prof 
rcise of inde 


perience. (6 
neering schoo 
ful experience 
r (b) gradu 
al engineerin 
ment carri 
designed fc 
an equivalent 


Lompensation: 


Starting Rate $440 a month—$5,280 a year 
Full Rate $540 a month—$6,480 a year 
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Grade VII ($6,720 to $7,920) 

Definition and Duties: To include all positions, the duties of 
which involve civil engineering work without general supervision 
and with wide latitude for independent, unreviewed actions and 


decisions. The duties, knowledge, and skill required for this grade 
include those covered by Grade VI. They also cover responsibility 


for a division in a large engineering organization and include duties 
requiring extensive successful experience in engineering work with 
demonstrated aptitude and capacity for increased responsibilities 
in managerial and executive functions. 

Minimum Requirements: Education and Experience. (a) 
Graduation with a degree in engineering from an engineering school 
of recognized standing plus at least six years’ successful experience 
in progressive professional civil engineering work with demon- 
strated aptitude and capacity for increased responsibilities, at 
least four years of which must have been in responsible charge of 
work, including two years which have demonstrated marked pro- 
fessional attainments; or (6) graduation from high school plus at 
least eleven years’ technical engineering experience supplemented 
by additional self-improvement carried out through study of 
technical engineering subjects designed for advancement to the 
higher professional grades; or (c) an equivalent combination of 
(a) and (6). The experience required for this grade cannot be 
covered by the time limits specified but depends rather on the ex- 
tent, scope, and quality of such experience. 


Compensation: 


Starting Rate $560 a month—$6,720 a year 
Full Rate $660 a month—$7,920 a year 


Grade VIII ($8,160 to $9,360) 


Definition and Duties: To include all positions such as the as- 
sistant technical and administrative head of an extensive engineer- 
ing organization, or the technical and administrative head of a 
smaller engineering organization. It would include a position 
such as the Principal Assistant to the Chief Engineer. 

Minimum Requirements: Education and Experience. (a) 
Graduation with a degree in engineering from an engineering school 
of recognized standing plus at least six years’ successful experience 
in progressive professional civil engineering work with demon- 
strated aptitude and capacity for increased responsibilities, at least 
four years of which must have been in responsible charge of work, 
including two years which have demonstrated marked profes- 
sional attainments; or (6) graduation from high school plus at 
least eleven years’ technical engineering experience supplemented 
by additional self-improvement carried out through study of tech- 
nical engineering subjects designed for advancement to the higher 
professional grades; or (c) an equivalent combination of (a) and 
(6). The experience required for this grade cannot be covered 
by the time limits specified but depends rather on the extent, scope, 
and quality of such experience. 


Compensation: 


Starting Rate $680 a month—$8,160 a year 
Full Rate $780 a month—$9,360 a year 


Grade IX ($9,600 and up) 


Definition and Duties: To include all positions such as the tech- 
nical and administrative head of an extensive engineering organi- 
zation such as the Chief Engineer. 

Minimum Requirements: Education and Experience. (a) 
Graduation with a degree in engineering from an engineering school 
of recognized standing plus at least six years’ successful experience 
in progressive professional civil engineering work with demon- 
strated aptitude and capacity for increased responsibilities, at 
least four years of which must have been in responsible charge of 
work including two years which have demonstrated marked pro- 
fessional attainments; or (b) graduation from high school plus at 
least eleven years’ technical engineering experience supplemented 
by additional self-improvement carried out through study of 
technical engineering subjects designed for advancement to the 
higher professional grades; or (c) an equivalent combination of 
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P nd The experience required for this grade cannot be RETIREMENT SYSTEM 
overed by the time limits specified but depends rather on the ex 
tent, scope, and quality of such experience rhis grade requires 
the highest order of engineering, executive, and administrative 


This report does not include a discussion of a retiy 
but the Committee recognizes that a sound and acd; late : 
ment system is very desirable and should be, as far 1 
part of any employment plan 


Ws 


ability and outstanding professional attainments 





( nper ; J 
EXCEPTIONS 
£0 (ih) and u 
While the proposed compensation plan indicates at 
> : . = 4 
. »0oked upon as appropriate sal < > De i he « 
Proposed A UAL COMPENSATION FOR THE NINE GRADES ke 1 upon —r rye salaries to be paid, it IS CO be recog 
that the capabilities of, and the responsibilities place ality 
, ‘CA OMPENS ) . — : : ass , <3 
AssiPi¢ ~ONPENSATION engineers have no definite limitations. Civil engineers 
Rommel Monthly those in permanent employment, are frequently called po. .. 
ode I $1,980—$2,460 $165-$205 are readily agreeable to working in conformity with the ex; 
. . “Tr = & 
Ta 11 2,460-— 3,000 205- 250 of a situation Their compensations, therefore, should by 
wer = , ra one —- oe of annual salaries commensurate with the demands mag 
yor oll 5 200-~ 5.160 :50- 430 them by such exigencies 
Grade VI ,280-— 6,480 140— 540 It is requested that the membership at large send to Go 
Grade i! 6,720- 7,920 960— 660 Headquarters any information or comments which might by 
Grade VIII 8 160- 9.360 680— 780 " My ’ 
ful to the Committee 
rack Ix 1 600-and up 800-and up “ oa se 7 . 
We RECOMMEND the adoption of this Classificatio, a 
Compensation Plan for Professional Civil Engineering Posit 
Hours oF WorK , , , 
embodied in this report 
The Fair Labor Standards Act of 1938 makes it a Federal law * COMMITTEE ON SALARIES 
that time and one-half be paid to all non-exempt employees for T. E. Stanton. Chairman 
all time worked beyond 40 hours in any one week rhe law pro- E. B. Black Charles F. Goodri 
vides certain exemptions from the wage-and-hour provisions, es Charles S. Shaughnessy Ernest 1 & 
pecially persons employed in a bona fide ‘‘executive,’’ “‘adminis 
trative,”’ orf professional”’ capacity. Professional employees 
are exempt from the provisions of the Fair Labor Standards Act of 
1938 + = ’ 
Che correct professional attitude in the civil engineering profes- Edwa rd KE. \\ all, 1860-1944 
ion, as well as in the other professions, is that an employee, unless 
the law provides otherwise, abides by the hours established by the DEATH claimed Edward E. Wall, one of the leaders of + 
particular office in which he works or job on which he is engaged fession in the Middle West, at his home in St. Louis on June ¥ 
Similarly the correct professional attitude in the civil engineering He was almost 84 years of age 
profession, as well as in the other professions, is that an employer He was born in Cambridge, Mo., and was graduated fro 
is under obligation to adjust equitably the hours and compensa University of Missouri. His entire career was associated wit 


tion of those who work for him water problems of the greatest river system in America 
The Government has issued certain war emergency directives time he was con- 
which affect salaries, wages, and hours which must be obeyed. nected with the 
They are too involved to be included in a report of thiskind. No Mississippi River 
attempt has been made in the various grades or the requirements, Commission, but 
duties, and compensations therefor to correlate them with these largely his work was 
in St. Louis, as a 

servant of the city. 

VACATIONS AND SICK LEAVI This outstanding 


dire« tives 


Provisions should be made for appropriate sick leave and annual career of public em- 
length of time for vacation and sick leave will ployment began in 
earnest in 1892 and 
ran almost continu- 
ously for 50 years. 
ADDITIONAL ALLOWANCES The interruption 
came in 1926, when 
a question of engi 
neering standards 
and propriety caused 
his temporary retire 
ment. His view- 
point, however, was 
vindicated when he 
was reappointed 


vacation The 
vary with the various services, offices, and jobs and cannot be set 


up in this report 


In individual cases, depending on circumstances, an allowance 
should be made for moving expenses when an employee is trans- 
ferred, and for other such extraordinary expenses pertaining to his 
employment. Under special conditions such as inaccessibility of 
location, nature of climate, and other exceptional features of em- 
ployment, the maximum pay for any and all positions in the com 


pensation plan is not to be limited to the stipulated rates 





COLLEGE OF RECOGNIZED STANDING 


, Director of Public - : Uy 
A college or university of recognized standing is defined as one Utilities in 1933. EDWARD E. WALI 
which is accredited by a national or regional acc rediting associa- He brought a high Honorary Member of the Society 
tion such as the Association of American { niversities; or the New degree of professional 
England, Middle States, North Central, Southern, or Northwest integrity to this work, and was thus widely known as represeata 
Association of Secondary and Higher Schools; > Pe hose pro- tive of the highest type of public servant. His eminent stasc 
fessional curriculum has been accredited by the Engineers’ Council was recognized in 1938 when he was elected an Honorary Memb 
for Professional Development of the Society. Public works, and particularly the water wor® 
PROFESSIONAL POSITIONS IN EDUCATIONAL INSTITUTIONS the City of St. Louis, —_ his sree —— : Fort 
‘ Mr. Wall was active in all civic and professional! efor S. 
Che Committee recognizes that a classification and compensation _ served as a Director of the Society from 1918 to 1920, and hers 
plan should include faculty positions in engineering departments of President in 1921 and 1922. Other honors came to him, mm keep™ be 
educational institutions. In order to accomplish this, however, with his long and eminent engineering service. He w as presi¢ . ' 
it is recommended that a factual study be made of classifications of the Engineers Club in St. Louis and of the Institute of Lom ent 
and salaries of teaching and research engineers in educational in- ing Engineers. In 1935 his alma mater gave him an hono® a! 


stitutions LL.D. degree. 





No. 8 


-) 






Discussion of the Principles of 


Irement x . . 
eatin” Depreciation 
T @S possihy 


issue of PROCEEDINGS appeared a 16-page tentative 
cial committee appointed by the Board of Direction 
ibject of depreciation as interpreted recently by a 
the National Association of Railroad and Utilities 

Because this topic had been selected for the 


O tx recogr 
ed upon, » 
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Annual Convention of the Society, which was to have been held 
in Cleveland, Ohio, prospective discussers were urged to submit 
comments that could be transmitted directly to the committee. 

With the meeting abandoned, however, it becomes feasible to 
collate written discussions that reach the editor in time, and in- 
clude them in the September issue of Prockepincs. Plans are now 
being formed to include all discussion that can be made ready in 
time, in a special reprint that will be available for very limited 
distribution. 
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rue BOARD OF D1RECTION met at the Hotel Cleveland, Cleve- 
4 Ohio, on July 17 and 18, 1944, with the following members 
President Malcolm Pirnie in the Chair; George T. Sea- 
retarv: Past-Presidents Black and Whitman; Vice- 
ts R. E. Dougherty, Hastings, and Thomas; and Directors 


nd to Sx 
might be h 


aioe i _ Boughton, Breed, Dickinson, N. W. Dougherty, Ed- 
“7 -ds. Gamble, Goodrich, Hathaway, Lilly, Scobey, Shannon, 
Tolles, and Wilson. 
RIES 
f Minutes 
oodrich 


utes of the meeting of the Board held on April 24 and 25 at 

uis, Mo., were approved as written; minutes of the Executive 

ttee Meeting at St. Louis on April 23, after revision, were 
o approved as written. 


st J stocky 


ional Meetings 


NER 


44 


rs of the pn 


of the Executive Committee in cancelling the Cleveland 
ntion, scheduled for July 19 to 21, was approved, with ex- 
As regards plans for the fall, the Board de- 


s on Tune ressions of regret 

i to hold its meeting at Denver, Colo., during the week of 
‘ted from ¢ er 8, in conjunction with a meeting of the Colorado Section. 
ated with t t also approved of holding the Local Section Conference on the 
erica occasion 


Tentative plans for spring, summer, and fall meetings in 1945 
ere discussed 


y-Laws A mended—Article IV 


Following regular procedure, the Board approved minor changes 
the By-Laws, Article IV, Committees, Section 12 and 12a, by 
ission of the words ‘“‘Functional Divisions’’ and by reference to 
rticle VIII, Section 4, instead of Article VIII, Section 3. The 
ected Section will be found in the 1944 Yearbook. 


imitations of Consulting Fees 


Acting on more than one request, the Board considered the pos- 
ibilities of negotiations to increase the statutory fees for consult- 
g services in a number of branches of the federal government, 
w limited to the amount of $25 per day. 


Tribute to Miss Carolina Crook 


A minute was adopted in warm appreciation of the character 
services of Miss Carolina Crook, who had served the Society 
d the Board for thirty-eight years at the time of her death on 
June 30. 


Accrediting Technical Institutes 


Upon inquiry, received from the Engineers’ Council for Profes- 
onal Development relative to the current expansion of Technical 
‘nstitutes, the Board approved the proposal that E.C.P.D. under- 
take the program of accrediting such technical institutes. 


tive Bargaining 






ry Mem! 


= eadal Communications relative to collective bargaining were presented 


ma number of sources with comments both favorable and un- 
lavor b € > 4 fie . . 
‘vorable, respecting the Board’s previous conclusions. 


fforts ticul : In per- 
nd as Vi ws ar a considerable number of petitions calling for a mail referen- 
in keepi “ait fo corporate members was considered. After a full discussion, 
5 presided a rane voted that this matter be not submitted to such a refer- 
f Consult r i and that a communication be addressed to those who had 
1 honora “ened the petitions telling of important factors which led the 


Board to its conclusion. It was reported that the constitutional 
tents of thirty Local Sections had been approved. 


Meeting of Board of Direction—Secretary’s Abstract, July 17 and 18 


Staff Activities 


Reports of work by the staff in connection with engineering 
employment, engineers’ salaries, federal legislation, and collec- 
tion of data on proposed postwar construction were received. 


Commendation of Student Chapters 


In appreciation of the notable work carried on in the past 
months by a number of Student Chapters, special vote of com- 
mendation was given to 12 chapters. The list of Chapters thus 
honored is as follows: Iowa State College, Pennsylvania State 
College, University of Wisconsin, Manhattan College, Newark Col- 


lege of Engineering, Northeastern University, Tulane University, 


Virginia Military Institute, West Virginia University, Kansas State 
College, University of California, and Stanford University. 


Cancellation of Dues 

In accord with previously approved practice during war years, 
the dues of 293 members in the Armed Services were reported as 
cancelled since the previous meeting of the Board. Newly in- 
cluded in those eligible for cancellation, by vote of the Board, are 
members of the U.S. Public Health Service detailed to duty with 
the Army, Navy, or Coast Guard. 


Postwar Planning 
Report was received from the Chairman of the Committee on 
Postwar Construction and approved. 


Technical Division—-Committee Personnel and Policy 

Responsibility for the designation of the personnel of Division 
committees was vested’in the Executive Committees of the Divi- 
sions subject to the following policy: ‘‘The Technical Division 
Executive Committees, in selecting personnel of Division Commit- 
tees, should select members by reason of their abilities and specific 
knowledge and should not bar any member of the Society from 
committee membership by reason of his employment or business 
connection.” 


Proposed Retirement System of U.E.T., Inc. 

The Board approved the proposed retirement system for the 
employees of United Engineering Trustees, the Engineering Socie- 
ties Library, and Engineering Foundation. 


Salary Schedules 

Extensive consideration was given to report of the Committee on 
Salaries, consisting of a revised Classification and Compensation 
Plan for Professional Civil Engineering Positions. Following 
minor changes, the report and schedule of salaries was approved 
for promulgation and publication, as shown in full on another page 
of this issue. 


Other Matters 

Various subjects were introduced and discussed, including finan- 
cial matters, reports of standing committees, membership admis- 
sions and transfers and similar subjects; with appropriate action 
taken in all cases. 


Cleveland Hospitality 

Resolution was adopted expressing thanks and appreciation for 
various courtesies to the Board extended by the Cleveland Section 
and its members. 


Adjournment 
The Board ajourned to meet October 9, 1944, at Denver, Colo. 
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Extensive Questionnaire on Postwar 
Planning 


Tue Federal Works Agency began in mid-July a mailing of 
questionnaires to all states and counties, and all cities over 10,000 
population, requesting that they report by July 29 the status of all 
postwar public works plans. State and Federal-aid highway proj- 
ects were to be listed separately through U.S. Public Roads Ad- 
ministration reports from state highway departments and large 
cities, 

The national survey was requested by the Special Committee of 
Postwar Economic Policy and Planning of the House of Represen- 
tatives. Rep. W. M. Celmer (D.-Miss.), chairman, in a letter to 
Maj. Gen. Philip B. Fleming, Federal Works Administrator, urged 
“a complete report at the earliest possible date.” Results of the 
questionnaires are to be tabulated by the Census Bureau on stand- 
ard data cards before Congress reconvenes in September. 

The questionnaires follow the general pattern introduced by the 
Society’s Committee on Postwar Construction in its information 
program begun several months ago. Projects are to be classified 
by number and dollar volume in four stages of plan preparation: 
those completed to a point where bids could be let in 60 days; 
those in the design stage; those in the preliminary stage of prep- 
aration; and those on which no basic engineering studies have 
yet been made. 

Land and construction costs are to be listed or estimated sepa- 
rately for the various types of projects which are grouped into: roads 
and streets, bridges and grade separations, airports and landing 
strips, sewer-water-sanitation, schools, hospitals, other public 
buildings, parks and recreation facilities, and miscellaneous. Fur- 
ther data are requested on local or state funds reserved for such 
projects, and other information on local ability to finance the 
work. 

The chairman of the Society’s committee urges cooperation of 
members in completing the reports as quickly as possible and re- 
turning them to the Federal Works Agency. 





Status of Civil Engineering Construc- 
tion Planning 


CuMULATIVE data on postwar plans underway or completed, for 
the eighteen-month period ending June 30, 1944, show a total volume 
of $3,259,510,000. There was an increase in the past thirty days of 
approximately 23%, but over half of the increase was due to re- 
ported Federal earthwork projects in the State of California 
amounting to $331,000,000. 

At the present time there is only $111,870,000 reported for pri- 

vate construction, or 3.4% of all engineering projects. Normally 
about 48% of such works should be privately constructed. 
A study of the June 30, 1944, data by the Research and De- 
velopment Division of the Society’s Committee on Postwar Con- 
struction is summarized in the appended tables. The Committee 
is indebted to the McGraw-Hill Company for courtesy in furnishing 
the statistics. 








Taste I. VOLUME OF PLANNING BY Project TYPE 
MILLIONS PERCENTAGE 
Tyres or DOLLARS or TOTAL 

Streetsandroads .......-. 749.6 23.0 
Earthwork, irrigation, ete. ... . 589.7 18.1 
Public buildings ......... 523.9 16.0 
Unclassified—public ....... 401.9 12.3 
eo 6 6 6 we ow oles a bene 334.7 10.3 
Sewerage beteie eat .* 318.2 9.8 
Water works i ‘ 229.7 7.0 
Commercial buildings . . . , 80.8 2.5 
Industrial buildings ..... 22.9 0.7 
Unclassified—private eo al 8.1 0.3 
Total . $3,259.5 100.0 


The total in Table I includes $539.5 millions of Federal Govern- 
ment projects, or about 16.5%. Streets, roads, and bridges com- 
prise one-third of the total volume. 

















VoL. 14, No 


Taste ll. PLANs ror WATER Works 
THOUSANDS Per 
Leaptno States or DoLtiars — | 
Mew Week «2 ee 111,307 48.4 
Temes 22+ eee: = 35,561 15.5 
Massachusetts 19,079 83 
Se wide hb a 8.9 11,834 +1 
Washington ......... 9,238 40 
SE a ee 8,300 36 
District of Columbia mmm bs 5.405 24 
Nebraska ....... _o s oe 5.338 23 var 
MEG a) 6: 60 © set Bk Oe 13,614 04 - 
Total 229,676 100.0 


Table II shows that almost 90% of the volume of water.» 
projects orginates in eight states. 


Tasie III. Se@werace PRoGRAM 


THOUSANDS PERCENTAGE 
Leaptnc STaTes or DoLLars or Tora, 
ata ats PRUE & Sie rls 60,773 19.1 ape 
New York : 50,624 15.9 Te: 
Illinois . . 31,195 9.8 
California . 23,155 7.3 
a ~ 18,656 5.8 . 
Pes a Se we 15,054 4.7 i 
Massachusetts. ..... 14,416 4.5 wy ¢ 
ee 14,258 4.5 ow Mi 
Qregem . 2-2 oes 14,197 4.5 a 
eed 8 o's os 13,606 43 ws 
Wiesemmig. 2 os ws ah fas 8.844 28 natio 
Wasbingtem 2 wc tte ee wee 8,664 2.7 a 
Ep Gs © « 6 6% ; wee ae 44,735 M41 
, ee ee fo 318,177 100.0 


Approximately 86% of the sewerage program is reported from 
twelve states. Sanitation projects of Tables II and III represen: 
16.8% of the volume of plans in the design or completed stage 


TasLte IV. Leapinc States iN ALL ENGINEERING Consteve 
TION PLANNING 





THOUSANDS PERCENTAGE RC | 
STATES or DoLiars or Torat unnel 
ae oe ae 781,194 24.0 1S, 
COENEN 5 os © « ie : : 464,314 14.2 
OS Se ee er ee bos ‘ 385,760 11.8 
wee. ss « oa ss eee 295,149 9.1 
Washington ky swt 111,228 3.4 
Pennsylvania ...... 106,134 3.3 
New Jersey .... 96,602 3.0 
Michigan . aye 96,067 2.9 
Maryland. .... ; 90,997 2.8 
DD» ots © @ 2 86,586 2.6 
Connecticut. ..... 79,990 2.5 
Oregon .. 65,770 2.0 
Allothers...... 599,719 18.4 
eee 6. 5 > wud 3,259,510 100.0 


At present the major part of reported civil engineering construc: 
tion is in twelve states and represents about 82% of the national 
volume. 





Papers Available in Engineering 
Societies Library 
In THE Engineering Societies Library a file of technical papes 


has been established. These papers, which for one reason or & 
other have not been published in Society publications, preset erm 


data on a variety of subjects of interest to civil engineers = ae lg 
manuscripts are available for reference at the Library or, if de- eld th 
sired, photo-print copies can be secured by arrangement with ‘be ; ot 


Library. Inquiries should be addressed to the Engineering Sx 
cieties Library, 29 West 39th Street, New York, N.Y. Followms 
is a list of papers recently filed: 


SEDIMENTATION PROBLEMS 


Srarrorp C. Happ, “The Sedimentation Problem in the Middle 
Rio Grande Valley” (44 pages of text, plus tables, charts, and 4 
grams). Based on studies carried on for the U.S. Soil Consev® 
tion Service, this paper gives a factual report on sources and 
posits of sediment carried by the Rio Grande River. 


Pite Tests 


Assoc. M. Am. Soc. C.E., “Sepulveda Dam Pile 

ges of text, tables, charts, diagrams, and photo- 

4 complete report of testing methods and results of 

types of piling at the site of Sepulveda Dam near 
ilif 


st ESTIMATING ON EARTH-FILL DAmMs 


smitH, Jun. Am. Soc. C.E., “Empirical Formula for 
t of Flood Control Earth-Fill Dams” (17 pages of 
urts, and diagrams). This report presents the deri- 
t formula, a description of its use, and data illustrat- 


MOoMENTS IN RIGID FRAMES 


\ Keast, M. Am. Soc. C.E., “Simplified Methods for 
{oments in Rigid Frame Buildings”’ (22 pages of text 

The method explained in this paper avoids the use 
forms and bases its analysis on theoretical behavior of 


ments 
RAINFALL AND RUNOFF CHARACTERISTICS 


‘NER and W. B. Warson, “Intensity-Duration-Fre- 
f Precipitation in the Pacific Northwest as Modified by 
Melt’ (28 pages of text, bibliography, tables, and diagrams). 
overs an investigation made primarily to provide in- 
for the estimation of runoff from streams in Washington, 












~s ox 


“so 


ind Uregon 


wens. & & 


ANALYSIS OF Force DIAGRAMS 


gescoTr Crout, “An Extension to the Theory of Reciprocal 
Diagrams for Plane Frameworks’’ (27 pages of text plus dia- 

This paper develops the fundamental theory of the use 
e diagrams and demonstrates their use with systems which 


orted from 
I represent 
Stage 


Constr TUNNEL SURVEYING 

C. Taaxton, M. Am. Soc. C.E., “Charts and Diagrams for 
| Surveying at Boulder Dam”’ (11 pages of text, charts, dia- 
and photographs). Unusual sizes and shapes of tunnels at 
r Dam made necessary unusual surveying methods which 


r describes. 
FLoop CONTROL 


SONDEREGGER, M. Am. Soc. C.E., “Influence of Physio- 
Conditions on Flood Control’’ (31 pages of text, tables, 
This paper discusses the effects of disintegration of 
rial, of erosion, debris transportation, and deposition on 





Death of Carolina Crook 


embers will learn with sorrow of the death of Carolina 
h occurred on June 30. Since an automobile accident 
) following the Los Angeles Convention a year ago, she 


th her usual skill until the middle of February. By 

her duties following the Annual Meeting of the Board 

lety were completed. As would be expected, she left 
| business.”’ 

e in active service of the Society, she had the longest 
ears continuously. She came to the Society as a mere 
rl and advanced through application and ability until she 

t prominent position among its women employees. 
visiting Headquarters she was known as confidential 

e Secretary. She met callers, handled routine corre- 

ind in general had charge of the clerical work imme- 
cted with the Secretary’s office and that relating to 

Committee and the Board of Direction, as distinct 

ictions of the other offices at Headquarters. To this 
rought a vast amount of knowledge of Society affairs 
ires, an intimate acquaintance with many members, 
n for both accuracy and completeness. 

‘ed all meetings of the Board as its recording secretary. 
tion she not only came into contact with the officers 
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of the Society, but 
with a wide group of 
Local Section officers 


and other Society 
members. Her poise 
and quiet efficiency 
made her justly popu- 
lar. Few men, even 
among the officers 
and Headquarters 


personnel, had a 
wider acquaintance- 
ship among engineers. 
Her loss is therefore 
a very real one. 

Many of the older 
members of the staff 
came to pay their last 
respects at the re- 
quiem mass held on 
Saturday, July 1, at 
the Church of the 
Blessed Sacrament, 
New York City. 
Notwithstanding in- 
sufficient warning, several former Board members were present, 
too. Interment was in Reading, Pa., where her parents also are 
buried. She leaves two sisters—Miss Mary Crook, with whom she 
lived in New York City, and Mrs. John Capebianco of Pittsburgh. 

For her loyalty to everything connected with the Society, she 
will be mourned by many members. For her joyous temperament 
and her enthusiasm for life, she will long be remembered by her 
multitude of friends. To her the Society was more than an em- 
ployer or a livelihood—it was an ideal, a life. She left it the richer 
for her long period of service in it. 





Miss CAROLINA CROOK 





Maintaining Society’s Wartime 
Address List 


A REVIEW of just one activity at Society Headquarters gives an 
idea of the complications arising from war conditions. Reference 
is made to the operation of the addressograph, and accompanying 
clerical routines, by means of which an up-to-date list of all mem- 
bers for use in distributing publications, notices and similar details 
is maintained. 

The task of correcting this mailing list has been somewhat over- 
whelming during recent months. Starting in September 1943, 
with the mailing of the War Activities survey postcard (incident- 
ally this resulted in the final receipt of 13,462 replies), there has 
been little or no relief in the bulk of details involved in the handling 
of the addressograph stencil work. 

In 1943, the additions of new members totaled 1,576, the largest 
in the Society’s history. Another complication was that the Post 
Office Department adopted the postal delivery zone system in 
many of the larger cities, requiring the addition of a zone number 
to a large percentage of the stencils. The volume of correspondence 
containing subsequent changes for listing in the Yearbook, fol- 
lowing the return of the War Activities survey card, further in- 
creased the work in that department. 

The constant changing of addresses and military titles of mem- 
bers in the Armed Forces added to the abnormal flow of civilian 
changes. To make matters worse, we lost the services of the two 
employees trained in the detailed work of maintaining the card 
records controlling the stencil changes. The present addresso- 
graph operators were all engaged within the past year 

It is interesting to note that thirteen separate and distinct de- 
tailed operations are required with every change of address, from 
the time it is received up to the point where the stencil is filed in 
its proper geographical position. A further matter of interest is 
the record of the number of membership stencils involved (changes 
only), excluding new members or other subscription files, Technical 
Division classifications, and so forth. The following is a com- 
parison of the work of the past six months with that in the same 
period a year ago: 
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Vear Aco Tarts Year 

Date Stencil Changes Date Stencil Changes 
19042 Dee 789 1943 Dec 1,405 
1943 Jan 1,327 1944 Jan 1,444 
Feb 735 Feb 1,320 
March 431 March 1,475 
April 564 April 1,416 
May 878 May 1,057 
Total 4,724 Total ‘ 8,117 


It was impossible to maintain a normal schedule of operation, 
and even with the addition of one extra person, there has been a 
delay of a month, and in some cases longer, before the new address 
could be incorporated in the records and address lists. Much 
overtime work has been necessary but by June 1, to the relief of 
all concerned, this bottleneck was entirely eliminated. 

It should perhaps be mentioned that the filing of stencils can 
be done only at certain times of the month—when the containers 
are not being addressed for Crvit ENGINEERING or PROCEEDINGS. 
When the stencils are in actual use for such purposes they are not 
accessible for the making of changes. 

No attempt has been made here to describe the routines involved 
in connection with the addition of new members, mail withheld, 

















resumption of publication service upon payment of arrears I 
nical Division changes and additions, special subscription. 
publications, and similar file and stencil changes. These are no 

Headquarters operations which go forward in any circums . 
The accomplishment of the staff was in overcoming the hand , 
of the extra work caused by the war without negle: ting rep 
duties. 





Appointments of Society Representatives 


Cuares B. Burpick, M. Am. Soc. C.E., will continue to serve 
the Society's representative on the Washington Award Ce 
mission. 

. K. Finca, M. Am. Soc. C.E., has accepted reappointment ac, 
of the representatives of the Society on the Board of the By, 
neering Societies Library for the three-year term, October | 
to October 1947. 


C. Hotiister, M. Am. Soc. C.E., has accepted an appointme 
as one of the Society's representatives on the Engineers’ Coups 
for Professional Development for the three-year term, Octohs 
1944 to October 1947. 


— 


y 








News of Local Sections 





Recent Activities 
CENTRAL OHIO SECTION 


A number of A.S.T.P. students in civil engineering at Ohio 
State University were guests of the Section at the May meeting, 
which took place on the campus of the university on the 24th. 
The principal speakers were Maj. A. R. Morrison, who discussed 
the objectives of the Army Specialized Training Program, and 
Director Frank C. Tolles, who reported on recent activities of the 
Society. During the evening it was announced that the civil 
engineering student graduating from Ohio State University with 
the highest scholastic standing during the past year is Don P. 
Schiesswohl. Since Mr. Schiesswohl is already a Junior in the 
Society, it was decided to send him a cash prize. 


CoLoRADO SECTION 


On June 12 members of the Section heard Lt. Col. Carl Stener- 
sen, Norwegian military attaché to the 10th Light Infantry of the 
U.S. Army, speak from first-hand experience on the infiltration of 
fascism into the social, economic, and political structure of the 
German nation. Colonel Stenersen, who was formerly a military 
observer in the German army, also described the fifth column 
methods that led to the downfall of Norway in 1940. 


District oF COLUMBIA SECTION 


“Water Supply Development in the Maryland Suburbs of Wash- 
ington"’ was the subject of discussion at the June meeting of the 
Section, the principal speaker being Harry R. Hall. Mr. Hall, who 
is chief engineer of the Washington Suburban Sanitary Com- 
mission, called attention to the tremendous growth of these suburbs 
in recent years and showed pictures of the impounding dam and 
reservoir works. Of special interest was his description of the 
filtration plants, which exemplify an unusual design. The rest of 
the meeting was given over to committee reports and to a few re- 
marks by E. L. Chandler, the Society’s representative in Wash- 
ington 

FLORIDA SECTION 


Members of the Florida Section enjoyed two dinner meetings 
in May. On the 19th, Col. H. D. Mendenhall discussed high 
lights of the St. Louis Meeting, and various members commented 
on aspects of his résumé that were of interest to the Section. Then 
Winston Wheat spoke on postwar construction and recommended 
that legislation setting up a tax for such construction be enacted. 
There was a special meeting on the 30th in honor of Malcolm 
Pirnie, President of the Society, who addressed the group on the 
postwar plans of the Society. He also commented briefly on the 
































action of the Board of Direction in recommending the formar 
of collective bargaining committees. 


GEORGIA SECTION 


At the regular June meeting of the Section Colonel Banton gay 
an interesting account of the invasion of North Africa. Dury 
the business session it was announced that this year the Sectiog 
annual prizes of Junior membership in the Society go to Jacg 
W. Cannon, president of the Student Chapter at the Georg 
School of Technology, and Ped F. Jarvis, Jr., of the same instiz - 
tion. A special meeting was called on the 26th to discuss posty oonte 
construction work and to make plans for a two-day fall meeting 


INDIANA SECTION 


At a dinner meeting of the Section, held in Hammond on Mg ISCUSSE 
24,.H. G. Woodbury, Colonel, Corps of Engineers, U. S. Army 
discussed equipment and construction methods used by the Arm 
engineers in the present war. Colonel Woodbury, who is st 
tioned in Chicago, emphasized the fact that engineers on the ho 
front should give serious consideration to postwar problems of th 
profession. During the evening the Section’s prizes of Juni 
membership in the Society were presented to Safford McMy\ 
of Purdue University; William R. Colclesser, of Rose Polytechs 
Institute; and Michael T. McGlew, of Notre Dame. 


hie 


LOUISIANA SECTION 


Numerous business matters were discussed at the June meetix 
of the Louisiana Section, which took place in New Orleans ont 
5th. Several committee reports were also heard, after which the 
was a talk on the work of the Seabees. This was given by W.} ainfall 
MacGregor, lieutenant, Civil Engineering Corps, U.S. Ns Bail 
Reserve. The showing of a Navy film, entitled ‘Building Advanqyjpasn 
Naval Bases with the Seabees,’’ concluded the program. 





ighwa 
ction 


jonal ¢: 


M1p-MIssourI SECTION way 

On June 27 members of the Section met in Rolla to hear T.? y Tho 
Pendleton, chief topographic engineer for the U.S. Geologa ction 
Survey, speak on postwar mapping. Mr. Pendleton traced urvey, 
development of map making from the crude sketches by artists! hedul 
the present use of aerial photographs and multiplex mache Pecial 


The explanation of highly technical developments was aided 
lantern slides. Mr. Pendleton emphasized the importance of go% 
maps for general public use, as well as for engineers. It w® 
shock to his audience to learn that less than half the area of &% 
United States is covered by up-to-date maps. The t 
ng, hel 
New Mexico SECTION plastics 
‘ ‘in evele D 
The technical program at the May 31 meeting of the Sect the { 
consisted of a talk on “Suspended Sediment in the Color™ lastics 


River”—given by C. S. Howard. Mr. Howard, who is s™ 







\ , No.8 
U.S. Geological Survey, demonstrated several 
Tears, Te implers and explained their use. The lecture was 
Tiptions § ated slides showing graphs of the relation of silt to run- 
© @FC non “onarisons of various stations, and wet and dry cycles. 
FCUMStang 
he handicas NortTH CAROLINA SECTION 
ng regu ieeting of the North Carolina Section, consisting of 
ind evening sessions and a dinner, took place in Greens- 
Mav 26. The first speaker on the afternoon program was 
. AY ey, city manager of Greensboro, whose subject was 
alive, syamicipal Government in the Postwar Period.” In the unavoid- 
" abst ff T. S. Johnson, chairman of the local Committee 
1€ LO Serv, loyment Conditions, N. P. Hayes discussed the findings of 
Award Co Following dinner in the evening, J. N. Todd pre- 
.n unusual paper on “Track Scales with Particular Refer- 
itment as op to Low itive Weighing.”’ Such scales, he said, have shown 
of the Eng srepal of upwards of 10,000-Ib axle loads between design 
Uctober | .jsand actual oceurrence. Mr. Todd is superintendent of scales 
vork equipment for the Southern Railway System. The 
appointmey ener speaker on the program was T. R. Higgins, chief engineer for 
eers’ Cou \merican Institute of Steel Construction, whose subject was 
rm, Octoh mmergency Specifications and Postwar Engineering.” 


OREGON SECTION 


illustrated talk on the proposed flood-control projects in the 
nto and Joaquin River basins comprised the technical 
ram at the May meeting of the Oregon Section. This was 

y Frank Kochis, principal engineer for the U.S. Engineer 
sartment at Sacramento, Calif. During the evening a letter 
rom President Pirnie, commenting on the Society’s program for 
war construction, was read. 






























he formary 


Banton gay 
ica. Durig 


the Section PANAMA SECTION 


pe Ja . The Panama Section reports that on April 3 Thomas Maddock, 
the Georg hief of party for the Food Supply Division of the Institute of 
ame instit 


ter-American Affairs, discussed the work of the Institute and, 
rticularly, the program now under way in the Republic of 
uma. At the May meeting—held in Balboa on the lst—the 
neaker was H. F. Finch, chief of the Materials Control Section 
Supply Department of the Panama Canal. Mr. Finch 
iscussed the general functions and activities of the storehouses and 


“USS Postw 
I meeting 


md on Ma 


I, S. Army bil-handling plants, including operations under the various regula- 
yy the Arm ns and prescribed procedures of the War Production Board. 
who is st uutlining the general purpose of the controlled materials 


illustrated Mr. Finch’s remarks. The Panama Canal has 
onfronted with many problems and difficulties in the pro- 


on the hom 
blems of th 


s of Juni of supplies during the past few years of expanded activ- 
1 McMyler and Mr. Finch’s talk was therefore of unusual interest. 
Polytechnig 


SACRAMENTO SECTION 
lowing an annual custom, the Speakers’ Club of the Section 


d the program for the May 9th meeting. James Gallagher 
iplamed the derivation and use of a formula for computing the 


ine meetin 
eans on th and design-room time required for preparation of postwar 
which ther ridge plans. The latest procedure used by the state in correlating 


n by W infall and runoff was described by Carl B. Meyer, while Earnest 
JS. Nav Bailey discussed a flood-control survey on the Emory River 
ng Advan asir On May 23, Fred J. Grumm, assistant state 
ighway engineer, repeated his recent address to the Los Angeles 
tion on postwar freeway projects as an essential part of func- 
nal city planning 
New techniques in aerial mapping were explained to the Section 
y Thomas P. Pendleton, member of the District of Columbia 
hy ton and chief of the topographic division of the U.S. Geological 
traced Us urvey, in an illustrated lecture on June 6. The meeting was 
py artists t ieduled for the evening in order to give time for discussion. By 
mach! pecal invitation, members of the American Society of Photo- 
S$ aided 9 etry and the Northern California Geological Society were 


as guests 


1m Tennessee. 


hear T P. 


aa 
Geologic 


ice of ga 


It was 
area of the SAN FRANCISCO SECTION 
i hnical program for the regular bi-monthly dinner meet- 
s, held on June 20, consisted of an address by James F. Rae, 
“sues consultant, on ‘Plastics and Their Possibilities in Postwar 
he Section “COPments in California.” Mr. Rae described developments 
Colorad v¢ held of plastics to date and outlined the postwar uses of 





ne en present restrictions are lifted and they are made 


» is senie 
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available to the public. On May 17, the members attended a 
special dinner meeting, at which the Navy film, ‘“‘Seabees in 
Action,”” was shown 

Two talks were the feature of the May 25th meeting of the Junior 
Forum. These were given by Arthur A. Hoffman, engineer for 
the Golden Gate Iron Works, whose subject was ‘“Probléms of 
Conducting a Steel Fabricating Business,’’ and J. D. Worthing- 
ton, assistant engineer for the Pacific Gas and Electric Company, 
who discussed the design and construction of surge chambers. 
The topic for discussion was: “Should the Junior Civil Engineer 
Plan for Possible Foreign Service in the Immediate Postwar Pe 
riod?”’ 


SPOKANE SECTION 


On May 12 members of the Spokane Section saw two films 
“‘Mine to Metal” and ‘Fabrication of Aluminum’’—through the 
courtesy of the Aluminum Company of America. The films 
were shown by Gordon James, of the Aluminum Company of 
America, who answered many questions concerning this metal. 
The June meeting took the form of an inspection trip to the 
Spokane Army Air Depot, which was made possible through the 
courtesty of Maj. E. S. Crockett. After a dinner and informal 
meeting at the Officers’ Club the group boarded a bus, which 
transported them on the tour of inspection. The members 
viewed a large portable hangar, and were then conducted through 
the engine test building, the engine repair building, and the large 
repair hangars. Major Crockett explained the role of the Army 
Air Depot in the war and discussed the functions of the different 
units. 


TACOMA SECTION 


The June meeting of the Section took place at the Gray Goose 
Inn near Tacoma on the 20th. Following an excellent chicken 
dinner, W. J. Ryan reported on the activities of the Section’s 
Postwar Planning Committee, and R. C. Knapp discussed the work 
of the Section’s Committee on Employment Conditions. C. J. 
Rossio, of the Johns-Manville Corporation, then showed colored 
moving pictures—of the “Big Inch’’ and “‘Stone Canyon.’”’ The 
latter described construction work on the water supply line to and 
from the Stone Canyon Reservoir of the City of Los Angeles. Both 
films were furnished through the courtesy of the Barrett Division 
of the Allied Chemical and Dye Corporation. 


TEXAS SECTION 


The Fort Worth Branch of the Section held a luncheon meeting 
on June 12, at which C. M. Davis showed motion pictures of the 
construction of the Southern Pacific Railroad's bridge across the 
Pecos River. The piers were constructed by the sliding-form meth- 
od and completed in what is believed to be record time. During 
the business session the following new officers were elected for the 
coming year: D. W. Robinson, president; Uel Stephens, vice- 
president; and Henry Rockwood, secretary. 


West VIRGINIA SECTION 


“Wartime Problems of the Metallurgist’’ were discussed by 
W. A. Mudge at the May dinner meeting of the Section, which 
was held in Morgantown on the 12th. Dr. Mudge is assistant 
director of technical services for the International Nickel Com- 
pany, and a motion picture showing the manufacture of nickel 
alloys concluded the technical program. During the business 
meeting C. W. Okey, representing the Society’s Committee on 
Employment Conditions, spoke on collective bargaining for engi- 
neers. Mr. Okey is principal civil engineer for the Tennessee 
Valley Authority. 


WISCONSIN SECTION 


Malcolm Pirnie, President of the Society, was the Section’s 
guest of honor at a dinner, which was given in Milwaukee on 
June 14. After dinner Mr. Pirnie discussed the activities in which 
the Society is now engaged. He was followed by A. M. Rawn, 
Director of the Society, who spoke on the progress made by the 
various Sections in establishing collective bargaining units. After 
the dinner the Section held a joint meeting with the American 
Water Works Association, which was addressed by Col. William 
N. Carey on “Planning for Postwar Construction’; A. M. Rawn 
on “Labor Organizations in the Professional and Municipal Field”’; 
and Edward Falck, director of the Office of War Utilities on ‘‘Pro- 
gram and Policies of the Office of War Utilities.”’ 
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Attendance Record Set at 
War Production Conference 


At a record-breaking meeting, 4,000 
enthusiastic and interested engineers, scien- 
tists, and manufacturers gathered on 
March 30 at the Hotel Sherman in Chi- 
cago, for the Second Conference on War 
Production and related problems, spon- 
sored by the Chicago Technical Societies 
Council. The clinic was held at the re- 
quest of the War Production Board and 
was in cooperation with the Board and 
the Army and Navy. The purpose of 
the conference was to expedite the war 
effort by providing a means for the ex- 
change of mutually beneficial ideas among 
engineering, technical, and scientific so- 
cieties, and interested manufacturers in 
the Chicago area. The spirit of coopera- 
tion between manufacturing and techni- 
cal staffs was ample evidence that a 
large group of people could get together 
and work for the common good. The 
conference was held in a series of 33 panel 
sessions in which all phases of war pro- 
duction and related problems were dis- 
cussed. All panel discussions were led by 
recognized experts in their fields. 

Composed of the representatives of 36 
societies, including the American Society 
of Civil Engineers, the aims of the Chi- 
cago Technical Societies Council are: (1) 
to provide a medium for cooperative ac- 
tion by the engineering, technical, and 
scientific societies in the Mid-West on 
matters of mutual interest which are be- 
yond the scope of individual societies or 
which can be performed better by co- 
operative action; (2) to provide means for 
more effective public service by the 
member societies; and (3) to cultivate 
greater appreciation by the public of the 
part which the engineering, technical, and 
scientific professions have contributed to 
human welfare 





Some Lumber Sizes Available 


SPECIFIED sizes of seven species of 
American woods have just been listed by 
the War Production Board as ‘‘materials 
available in excess of current demands.” 
Issue Number 12 of Material Substitutions 
and Supply List, which is published as a 
guide to the current relative availability 
of important materials, classifies com- 
modities in three groups: 

Group I. Materials which are in- 
sufficient for war plus essential industrial 
demands within the limits imposed by 
existing administrative controlling orders. 

Group IT. Materials of which there is at 
present a sufficient supply to meet war 
demands plus essential industrial demands 
within the limits of existing controlling 
orders. 

Group III. Materials which, except 
for local shortages, are readily available 


for essential uses—materials which should 
be used wherever possible in place of those 
in Groups I and IT. 

Lumber which falls in Group III, as 
of April 15, was given as: 


Western Red Cedar, timbers 

Pecky Cypress, timbers 

Douglas Fir, dimension (3 and 4-in. 
thicknesses only), timbers 

Western Hemlock, dimension (3 and 
4-in. thicknesses only), timbers 

Western Larch, dimension (3 and 4- 
in. thicknesses only), timbers 

Southern Pine, dimension (3 and 4 in. 
thicknesses only), timbers 
Redwood, timbers. 





Asphalt Conference Papers 
Issued 


Tue Asphalt Institute announces that 
the Proceedings of the First Illinois State 
Asphalt Conference have been issued, but 
at present are not available for very gen- 
eral distribution except in Illinois. How- 
ever, reprint pamphlets of two of the 
papers are generally available upon re- 
quest to any office of the Institute. 
The executive office is located at 801 
Second Avenue, New York 17, N.Y. 

The papers available are ‘‘Construc- 
tion and Resurfacing of Primary High- 
ways” (Construction Series No. 69) by 
Bernard E. Gray, and “Soil Bearing Tests 
and Flexible Pavement Design’ (Re- 
search Series No. 10) by Prevost Hubbard. 





Steel Industry to Study 
Reinforcing Steel 


Basic stupy of the uses of steel bars for 
concrete reinforcement is being inaugu- 
rated by a Committee on Reinforced Con- 
crete Research recently organized by the 
American Iron and Steel Institute. The 
membership of the committee includes 
representatives of 21 producers of both 
new billet and rail-steel reinforcing bars 
for concrete. To plan and supervise the 
investigations, R. R. Zipprodt, M. Am. 
Soc. C.E., has been employed as research 
and consulting engineer. Mr. Zipprodt 
graduated as a structural engineer from 
the University of Illinois in 1915, and has 
had long experience in concrete research 
and design. 

The Committee has outlined an initial 
program of work covering a minimum of 
three years. In general, it is planned to 
study the extent of any gaps which may 
exist in the technical data on which design 
regulations and specifications are custo- 
marily based. It is then proposed to 
initiate programs of research to develop 
new test data or to supplement exist- 
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ing data. Several research Projects ha 
already been authorized. 

Work is already under way on the 
a comprehensive investigation of p,. 
lems relating to the proper design of so». 
and rectangular footings. No research , 
footing design has been reported sip 
1913. Since then many major impr 
ments have been made in the mat 
utilized in reinforced concrete consiny 
tion. 

A second project will involve the » 
vestigation of unit stresses permissible 
the design of reinforced concrete slab: 
beams. The study aims to determine 
extent to which the ratio of slab thickne 
to span affects the unit stresses in the 4 
and consequently its deflection. The » 
tent to which the span of slabs or bea; 
should be limited by the size or type 
reinforcement will also be investigate 
A collateral phase of this project will be 
study of the effect of plastic flow, p 
ularly on structural members subject ¢ 
their own dead weight as well as to wi 
formly distributed live loads. 

A third project will cover the classi 
cation of all types of deformed bars whid 
may be developed as a result of the pu 
pose of the bar industry to develop a st 
dard or universal type of deformed bar 
for concrete reinforcing. Such classific 
tion tests are to be conducted in paral 
at three well-recognized research labo 
tories after the standard form of test { 
bond now in process of development } 
the American Concrete Institute (Co 
mittee 208, Bond Stress) has been 
proved. 
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Why Engineers Get Gray 


Unconscious humor occurs now 
then in the dry pages of the Congressiom 
Record and in records of committee he 
ings, as witness the following dialoy 
The dramatis personnae are Congressmm 
John Taber of New York and Dr. #.¥ 
Bashore, Commissioner of Reclamatw 
U.S. Department of the Interior 
scene: Appropriations Committee hea : 
room. The subject: A submerged 
on the Colorado River as proposed by‘ 
Reclamation Department. Extracts 4 
quoted from the official report of bes 
on the “First Deficiency Appropriate 
Bill for 1944.” 

“Mr. Bashore. . Of course, 2 
river slopes, and the weir would probe) 
be about 750 ft long .. . .” 
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“Mr. TaBer. How high does the mo attr 


have to be raised in order to do this j° 

“Mr. BasHore. It would have ©" 
raised about 6 ft... .” 

“Mr. TaBer. It seems tome that yo 
estimate for this is pretty high 
would it take so much money? !'' 
not have to be a very wide base, doe ® 
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you have 600 ft by 6 ft, and 
q ft, or 400 sq yd. 

t cost more than $10 a yard. 
ide that would be about as 
ed to have it. That would 

vd of stone, which does not 

- $10 a yard to get it out and 

and get it ready to put in.” 
sHoRE. No, Sir.” 

ve Taner. Why would it cost so 

ich? It is not a tough job? 

nent job?” 
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N. G. Neare. 





te constry, 


port on Hydrologic Data 
Available 


rue Los Angeles County Flood Control 
<rict has issued an Annual Report on 
-ologic Data for the Season of 1941- 

This report—the twelfth of a series 
nual or biennial reports—includes 
4 on precipitation, evaporation, runoff, 
™ operation, ground water, and con- 
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The collection, compilation, and publi- 
tion of this type of data is of ever- 
reasing value to those interested in 
jrologic study, planning, and the de- 





i as tow 2 and operation of flood-control and 
th } servation projects. 
€ lass 
1 bars whid 
of the pur , ~~. = . . 
lop ccm ced for Civil Engineers in 
relop a stay ; 
formed bar Industry Indicated 
‘h classific 
1 in paral “a recent survey conducted by the War 
sets loki anpower Commission it was found that 
n of test fa substantial shortage of civil engineers 
lopment ts in certain civilian occupations. The 
ete (Cos arch indicated that between January 
s been apmmgend July 1, 1944, 3.3% more civil engi- 
s would be added to payrolls of in- 
stry if they were found available. It 
stimated that 68% of the needed 
| Grav sonnel would be drawn from the pool 


new college graduates. 
While the report showed a need for 3.3% 


Ss now 
ongressio men in civil engineering fields, it 
nittee he wed a need for 21% more men in radio 


eering, 17.1% in petroleum engineer- 


ig dialoguammmee°* — 
.9°> in aeronautical engineering, 


ongresst 


Dr HY in chemical and mechanical engi- 
eclamatio ring, and 7.9% in electrical engineering. 
prior that the survey was made of “‘indus- 


ttee hear 
nerged Wel 
osed by t 
xtracts a 
of hearing 


propria 


al personnel,”” no indication of the 
is in other civil engineering fields was 





N. G. Neare’s Column 
Conducted by 


course, & 
id probe R. Ropryson Rowe 
\ugust meeting of our Engineers 
attracted a few armchair strategists 
| Professor Neare would give 
ay the location of our secret radio sta- 
t olated part of a Jap-held island. 
Ty, he said, “but the OWI has re- 
/ nothing—not even that it’s less 
> Tt doe an 0.02 by radio from Tokyo. So 
aa\ y the problem of the mast 
ree of these were 350, 450, 
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and 500 ft long, how long was the fourth?” 

“Since the guys were anchored to the 
corners of a square, I found a remarkable 
relation between their lengths,” declared 
Joe Kerr. “If lengths of guys in clock- 
wise order are a, b, c, and x, then a? + 
c? = 5* + x, regardless of the height of 
the mast. So, ignoring all that extrane- 
ous data, x = 0/350? — 450? + 550? = 
471.7 ft.” 

“‘Maybe so,”” hedged Guy Wyer, “‘but I 
tried to fit Joe’s answer to the extrane- 
ous data and found that the 6 guys, includ- 
ing the leaders down the mast, required 
2,221.7 ft of wire, which wouldn’t girdle 
the 565.1-ft square by 38.6 ft. Since the 
order of the guys wasn’t specified, I tried 
the unknown guy opposite the 350-ft 
one and found x = 618.5; then I had 
2,368.5 ft of wire which didn’t girdle the 
610.7-ft square by 74.4 ft. The third 
combination, with the unknown guy 
opposite the 550-ft one, gives x = 150; 
this won’t reach the ground. So the ex- 
traneous data are inconsistent.” 

“Not at all,’”’ countered Ken Bridge- 
water. “‘The Seabee topped the 200-ft 
tree with a spider, increasing the height 
of the mast. For the first combination, 
the spider must be stubbed up 7.5 ft; 
then there will be 2,236 ft of wire to 
girdle a 559-ft square. For the second, 
a 14.4-ft stub makes 2,397 ft of wire to 
girdle a 599.3-ft square.” 

“I wouldn’t overlook that third com- 
bination,”’ suggested Cal Klater. ‘‘Webster 
is very liberal with the verb “‘to top”’ with 
the ambiguous meanings ‘‘to cap,” ‘“‘to 
put a top on,” and “‘to crop.”” Cropping 
the tree to a 112-ft height lets the 150-ft 
guy reach the corner of a 431-ft square, 
which will just be girdled by the 1,724 ft 
of wire.”’ 

“T’'ll bet on Cal’s answer,” exclaimed 
Amos Keatow. “I’ve essayed in the 
forest when the loggers have trimmed a 
spar tree and the fopping is a spectacular 
feat. That’s the word for cutting off the 
top of the tree where it’s strong enuf to be 
guyed for a gin pole.” 

“So it is,’’ agreed the Professor, ‘‘and 
150 ft is the answer. Joe’s formula will 
give three answers in three minutes, but 
picking the right one depends on know- 
ing that a tree is topped down and not up. 

“Two of the Seabees are Lieutenants 
Heald and Nobmann, whose off-duty hours 
are spent at cribbage. In no time the 
gang dubbed them Heels and Nobs, respec- 
tively, and suggested that Heald should 
always peg His Heels and Nobmann His 
Nobs. Heald demurred until they worked 
out a system of scoring that fits the laws 
of averages and probabilities. Now, 
no matter who holds His Nobs, Nobmann 
pegs one; no matter who cuts His Heels, 
Heald pegs a number that seems to depend 
on the bottom card of the deck. How 
could that be?”’ 


Koch) was both 
Others either 


[O’Kay (Otto H. S 
Klater and Bridgewater. 


ignored the girdling requirement or gener- 
ously branded it a typographical error. 
The new problem developed in correspon- 
dence with Mason D. Pratt, who makes a 
hobby of the probabilities in cribbage. | 





NEWS OF ENGINEERS 
Personal Items About Society Members 





Grips GILcHRIST was recently elected 
president of the Agricultural and Mechani- 
cal College of Texas. Since 1937 he has 
been dean of engineering at the college. 


Otto HoupeEn, chief hydraulic engineer 
for the Hydroelectric Power Commission 
of Ontario, is being awarded the honorary 
degree of doctor of engineering by his 
alma mater, the University of Toronto, 
at its annual commencement exercises. 
Mr. Holden has just completed a year of 
office as president of the Royal Canadian 
Institute. 


N. M. NEwMARK, research professor of 
civil engineering at the University of IIli- 
nois, has been granted a six-month leave of 
absence to undertake a special overseas 
assignment as a technical observer and ex- 
pert consultant to the Army for the Office 
of Field Service. 

Joun B. Wriisur has been appointed 
acting head of the department of civil 
and sanitary engineering at the Massa- 
chusetts Institute of Technology, succeed- 
ing THropore B. Parker, who died in 
April. Previously he was professor of 
structural engineering at the Institute. 


STANLEY R. Bresack has been promoted 
from the rank of first lieutenant in the 
Corps of Engineers, U.S. Army, to that of 
captain. He is post engineer officer at the 
Boston Port of Embarkation. Prior to 
entering active military service, Captain 
Biesack was junior structural engineer 
for the TVA at Chattanooga, Tenn. 

Eric Hagurinius recently returned to 
Mineral Wells, Tex., where he will resume 
his consulting work after a year and a half 
overseas as a lieutenant colonel in the 
Corps of Engineers, U.S. Army. His work 
overseas was as port engineer for a large 
and important Tunisian port. 

Cui_ton A. WriGuT has been given a 
leave of absence from his position as pro- 
fessor of hydraulic and sanitary engineer- 
ing at the Polytechnic Institute of Brook- 
lyn in order to join the staff of the Experi- 
mental Towing Tank at Stevens Institute 
of Technology, where he will be engaged on 
various confidential research projects 
for the Navy’s war-expansion program. 

WiLuiaM R. SEEGER was recently com- 
missioned a first lieutenant in the Sanitary 
Corps of the U.S. Army, attached to the 
U.S. Public Health Service. Until lately 
he was an industrial engineer for Mont- 
gomery Ward at Oakland, Calif 

Rospert B. ROTHSCHILD, JR., is now a 
partner in the E. T. Haas Company, of 
San Francisco, Calif. For some years 
previously he was principal engineer for 
MacDonald and Kahn, Inc., of the same 
city. 

Howarp L. Kecier, formerly senior 
structural engineer in the California State 
Department of Public Works, at San Fran- 
cisco, has been appointed chief of the 
engineering division of the San Fran- 
cisco district of the Corps of Engineers, 
U.S. Army. 
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LAURENCE T. GAYLORD, vice-president 
of the Atlantic, Gulf, and Pacific Com 
pany, of New York City, has been awarded 
the Marston Medal for 1944 for his “ 
sustained efforts in the advancement 
of the art of hydraulic dredging, in pro 
viding better harbor facilities, better 
waterways, and recently roadways and 
airports for the United States . ae 
award, which was established by Iowa 
State College in 1938 through the gener 
osity of Anson Marston, Past-President 
and Honorary Member of the Society, 
is given annually to an engineering alum 
nus of the college in recognition of engi 
neering achievement Mr. Gaylord has 
been with the Atlantic, Gulf, and Pacific 
Company since his graduation in 1904 

Tuomas R. ARCHIBALD was recently 
promoted from the rank of major in the 
Corps of Engineers, U.S. Army, to that 
of lieutenant colonel At present he is 
stationed in New Guinea 

WiLiiaAM §. LITTLE is now a major in 
the Corps of Engineers, U.S. Army, the 
rank representing a promotion from that 
of captain Major Little has been as 
signed to the Army Engineer Board at 
Fort Belvoir, Va 

NORMAN H. Davipson, major, Corps of 
Engineer U.S. Army, has been trans 
ferred from Syracuse, N.Y., where he was 
post engineer at the Army Air Base, to 
the Engineer Office of the 2d Corps Area 
in New York City 

ArtuuR B. Mason has established a 
private civil engineering practice at San 
Benito, Tex. Until lately he was associat 
engineer for the International Boundary 
Commission, with headquarters in San 
Benito 

Henry D. DEWERLL, consulting engineer 
of San Francisco, Calif., announces that 
his son, Ropert D. Dewe tt, will be as 
sociated with him under the firm name of 
Dewell and Dewell, with offices at 604 
Mission Street, San Francisco 5. The 
latter was formerly project manager for 
the William P. Neil Company, of Haw 
thorne, Nev 

Ropert H. Dopps has been promoted 
from the rank of lieutenant (jg) in the 
Civil Engineer Corps of the U.S. Naval 
Resegve to that of lieutenant. At present 
he is stationed at Dover, N.] 

WALTER EmMons, associate professor of 
civil engineering at the University of 
Michigan, was recently appointed assist 
ant dean of the college of engineering 

JAMES H. STRATTON is now a brigadier 
general in the Corps of Engineers, U.S 
Army, the rank representing a recent 
promotion from that of colonel. General 
Stratton is chief of the supplies division 
in the European Theater of War 

GLENTON G. Sykes, formerly assistant 
area engineer for the U.S. Engineer De 
partment engaged on military construc 
tion, has been appointed city engineer of 
Pucson, Ariz 

WittraM M. CaLpwett has been ap 
pointed assistant to the executive vice 
president of the Gray Iron Founders’ 
Society (national association of manu 
facturers of engineering gray irons), with 
headquarters in the Washington (D.C 


office of the organization. Until lately 
Mr. Caldweil was senior business special- 
ist in the iron and steel section of the 
Office of Price Administration 

Epwarp P. Luprer, consulting engi- 
neer of Buffalo, N.Y., was _ recently 
honored by his alma mater, the Uni 
versity of Kansas, with a “‘citation of dis- 
tinguished service”’ for his “‘signal contri- 
butions to the utilities, the industries, and 
the beauty of Buffalo and the Niagara 
Frontier."’ The citation, which takes the 
place of honorary degrees in Kansas, was 
presented to Mr. Lupfer, at the commence- 
ment exercises held on June 29. Mr. Lup- 
fer is president of the Edward P. Lupfer 
Corporation, which he founded in 192: 
He served as Director of the Society from 
1930 to 1934, and as Vice-President in 
1936 and 1937 

Russe_t C. BRINKER, lieutenant com 
mander, Civil Engineering Corps, U.S 
Naval Reserve, is now on duty in the 
Pacifix Until recently he was public 
works officer at the Naval Advance Base 
Depot at Davisville, R.I 

Georce F. NICHOLSON has been pro- 
moted from the rank of commander in the 
Civil Engineering Corps of the U.S 
Naval Reserve to that of captain. He is 
stationed in San Francisco, Calif., where 
he is in charge of naval construction work. 
Before being called to active duty Captain 
Nicholson was engineer for Los Angeles 
Harbor 

A. Stuart Cou.ins, Buffalo (N.Y.) con- 
sultant, announces the formation of a 
partnership with his associate, John A. 
Beane, to continue the practice of engi- 
neering under the name of Collins and 
Beane, in collaboration with John Y. 
Sloan, architect Their offices will be 
located at 232 Delaware Avenue, Buffalo 
2, N.Y 

Ropert E. StiemKe, formerly director 
of the North Carolina State College En- 
gineering Experiment Station, has been 
commissioned a first lieutenant in the U.S. 
Army and assigned to the U.S. Public 
Health Service as a sanitary engineer. 

AUBREY E. PALMER has severed his con- 
nection with the engineering faculty at the 
University of Mississippi in order to ac- 
cept a position as assistant professor of 
civil engineering at Duke University. He 
will fill the vacancy caused by the resigna- 
tion of Roy K. Jacoss, who recently ac- 
cepted a commission as lieutenant (jg) 
in the U.S. Naval Reserve 

L. D. Worsnam, brigadier general, 
Corps of Engineers, U.S. Army, was re- 
cently awarded the Legion of Merit for 
“his outstanding services’ as division 
engineer of the Great Lakes Division at 
Chicago, Ill, from May 1942 to April 
1943. At present General Worsham is 
assistant chief of engineers in charge of 
troops, with headquarters in Washington, 
D.C 

SALVATORE GRAsso is now a first lieu- 
tenant in the Sanitary Corps of the U.S 
Army, assigned to the U.S. Public Health 
Service. Prior to being commissioned he 
was an instructor in civil engineering at 
the College of the City of New York. 


PauL ANDERSEN, previously professor of 














































structural engineering at the pj 
Minnesota, now has the rank of 
in the Corps of Engineers, Ug 
He is stationed at the Supreme 
quarters of the Allied Expeditionary 
RoBerT B. Brooks, Jr, was pe 
promoted from the rank of major ig 
Coast Artillery Corps of the fg 
to that of lieutenant colonel. Forme 
engineer with the Shell Oil Comen 
Colonel Brooks was called into se 
January 1941 and served at various 
until ordered to Britain a year ago. 
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Georce Lewis Bean (M. 12) 
Philadelphia, Pa., died recently, 
in his career (1901 to 1906) Mr. Bean 
with the American Pipe and Construes 
Company, of Philadelphia; from 19% 
1908, with Whitmer and Cocco, } 
delphia firm of engineers and con 
and from 1909 to 1912, with the Nas 
Board of Fire Underwriters in New ¥, 
Later he was with the Washington Ce 
(Maryland) Water Company and, 
ing the first World War, was supe 
engineer on cantonment construct 
From 1919 until 1940 he was in pr 
practice in Philadelphia. 

THOMAS BYRNES BROGAN (Assoc. 
’10) civil engineer for the Highways 
Sewers Department of the Borough 
Brooklyn, N.Y., died on June Il, 194 
Mr. Brogan, who was 64, had been inf 
Bureau of Highways and Sewers, Office 
the Borough President of Brooklyn, si 
1913. Earlier in his career (1905 to 1% 
he was engineer-inspector on the 
struction of the Pennsylvania Railre 
tunnels and terminal in New York, an 
from 1909 to 1913 was assistant engined 
on the New York City Board of W 
Supply 

Ropert Hartt CrarG (Assoc. M. I 
consulting engineer of Harrisburg, 
died in Philadelphia on June 18, 194, 
the age of 51. Mr. Craig had spentt 
of his career in consulting engineeri 
work in New York and Harrisburg, § 
cializing in the design of water works 
sewage-treatment plants. Earlier he 
been in the Surgeon General's Departme 
in Washington, and designing engine 
for the Construction Division of the 

Epwarp Jacosp Dauner (M. '30) 
veyor and regulator for the Bureau 
Engineering Surveys and Zoning, 
Survey District, Philadelphia, Pa., 4 
in that city on March 20, 1944. He 
62. Mr. Dauner had been with the 
of Philadelphia continuously since 1900 
first as draftsman and, then, as primey 
assistant for the 9th Survey Distne 
From 1919 to 1926 he was assistant ¢ 
gineer in charge of the General 
Division, and since 1926 he had been s 
veyor and regulator. 

NATHANIEL WARREN Green (M. 2 
supervisor of the planning departme 
St. John’s River Shipbuilding Compa 
at Jacksonville, Fla., died there on * 
24, 1944, at the age of 56. From 1910 





